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TO OUR SUBSCRIBERS AND CONTRIBUTORS 


UBSCRIBERS and contributors to this journal have undoubtedly noticed 

some deviation from our usual publishing quality in the July and August 
and September issues. In particular, authors have had to correct very bad proofs 
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an unusual number of typographical errors which were not corrected from the 
galleys. A most disturbing fact was the late mailing of these issues. Many of 
our authors and readers were quick to realize that such a departure from our 
usual standards could be due only to abnormal conditions, and we feel that these 
conditions need to be explained. 
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conditions. 


Many of the early problems have been eliminated. Others are being solved 
daily. The efforts of the editorial and manufacturing staffs are directed toward 
an improvement over what our readers have been offered in the past. Publication 
dates will be improved, and plans are progressing to make our subject contribution 
more essential to the profession. 


We trust that a better understanding of the circumstances will enlist your 
patient indulgence in our efforts to return to normal publishing conditions and 
to keep a promise of a better product. 
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Cerebrospinal Thrombocyte- 
Aygglutinating 


in Maltiple 


IB PERSSON, Copenhagen 


Introduction 

The purpose of this work is to find out 
whether in multiple sclerosis it can be dem- 
onstrated that there are changes in the 
cerebrospinal fluid which may explain why 
plaques seem to occur at definite sites of 
predilection, that is, around the small veins 
in the central nervous system and periven- 
tricularly. 

Cruveilhier’ was the first to compare 
the areas of sclerosis with the results of 
embolism. Later, Rindfleisch? stressed the 
connection between plaques and blood ves- 
sels; however, he was not of the opinion 
that the plaques were formed as a result of 
Charcot 
Ribbert * 
considered he had demonstrated that block- 
age of the arteries in the central nervous 
system by white cells occurs, although his 
investigations do not confirm this claim. 
Williamson ® emphasized the significance of 
venous thrombi but gave no further details. 
Borst ® formulated a special vascular theory 
in that he stated the belief that lymphostasis 


circulatory disturbances alone. 


described vascular obstruction. 


Received for publication Dec. 12, 1955. 

From Norre Hospital (Chief: Prof. E. Jarlov, 
M.D.), and the Neurological Department of the 
Municipal Hospital (Chief: Dr. K. Krabbe, M.D.). 


played a prominent role in plaque forma- 
tion. In their investigations, Schuster and 
Bielschowsky * found changes in the blood 
vessels and accumulation of white cells as 
well; similarly, Strahuber*® described leu- 
cocyte emboli occurring partly in plaques 
and partly in pial veins, where the leucocytes 
and red blood corpuscles lay embedded in 
threads of fibrin. Siemerling and Raecke ® 
demonstrated by their careful investigations 
frequent capillary hemorrhages in fresh 
plaques. Dawson,’ in his thorough studies, 
found signs of intravital thrombosis in only 
a few cases and never the occurrence of 
organized thrombi, but the conclusion 
reached from his investigations was that 
plaques lay in relation to the blood vessels. 

While earlier interest has especially cen- 
tered around the dependence of plaques on 
the arteries, Putnam and his co-workers * 
emphasize the significance of the circulatory 
conditions in the small veins of the central 
nervous system. their investigations, 
they also frequently demonstrated thrombi 
in that the common type consisted of masses 
of agglutinated platelets filling the lumen of 
the vessel, and occasionally the beginning of 
organization could be detected. Since then 
others have carried out investigations in 
order to confirm this theory. However, there 
is disagreement as to whether thrombi occur 
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at all. Thus, Zimmerman and Netsky 
noted absence of thrombi in 50 cases of 
multiple sclerosis. Macchi’s ™ investigations 
also showed no sign of thrombosis in fresh 
plaques. Dow and his associates '* were 
able to demonstrate thrombi only in excep- 
tional cases; on the other hand, it was their 
opinion that the supposition that demyelina- 
tion was entirely without relation to the 
vascular system was not reliable. By 
means of thorough studies, Fog’ showed 
that plaques lie in relation to the veins, but 
found thrombi in only a few cases. Bro- 
man *° demonstrated a permanent change in 
the permeability of the cerebral vessels in 
the plaques, but he, also, did not find 
thrombi. 

Periventricular sclerosis was described by 
Charcot,?! Borst,* Strahuber,® and West- 
phal,*? among others; and the localization 
has been emphasized by Lhermitte and Guc- 
cione,** Merle and Pastine,** and Schob 
as being dominant. In his thorough investi- 
gations, Dawson’ found, however, that 
among his nine cases the periventricular af- 
fection was very marked in six, whereas it 
was only slight in two others and scarcely 
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noticeable in one. At a later date Steiner ** 
has once more described the dominant peri- 
ventricular sclerosis, and Hallervorden ** 
claims that it is so characteristic that in its 
absence one must doubt whether the diag- 
nosis is correct. In the investigation of a 
larger number of cases, Zimmerman and 
Netsky '* found, similarly, that there was 
a strong predilection for the periventricular 
regions. This localization claims special in- 
terest in relation to the pathogenesis of 
multiple sclerosis and raises the question 
whether this localization possibly is depend- 
ent upon the presence of the causal agent in 
the cerebrospinal fluid itself. 

The problem is, now, to ascertain whether 
it is possible to demonstrate in the blood 
and spinal fluid, in connection with the 
exacerbations in multiple sclerosis, simul- 
taneous changes which could be considered 
as explaining why the plaques seem espe- 
cially to be localized periventricularly and 
around the small veins in the central nerv- 
ous system. 


Clinical Material 


The investigations comprised 10 patients 
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CFS THROMBOCYTE-AGGLUTINATING SUBSTANCE 


with multiple sclerosis, whose case histories 
will be stated briefly below. 

The neurological condition at different 
times is shown on the charts, which have 
been so designed that within each date 
column the patient must be visualized as 
facing the examiner, the left half of the 
date column representing the patient’s right 
side and the right half his left side. The 
numbers indicate how high the limbs could 
be lifted. Decreasing hatchure or arrows 
pointing from left to right indicate im- 
provement of the condition, and the reverse, 
deterioration. At the points marked with an 
arrow lumbar puncture performed. 
Furthermore, the values for plasma fibrin- 
ogen 


was 


rate stated. 


Summary of Cases 
Case 3 (Chart 1).—A woman aged 38. The pa- 
tient fell ill at 28 years of age. The first symptom 
was difficulty in walking. The condition deteriorated 
through the years, the course being interrupted 


and sedimentation are 


only by partial remissions. The patient was par- 


tially demented. There was gross nystagmus. 
Ophthalmoscopy showed nothing abnormal. Power 
was good in both arms. Tonus was slightly in- 
creased, and the deep reflexes were brisk, especially 
on the right side. The finger-to-nose test showed 
ataxia on the right side. The abdominal skin re- 
flexes were absent. Power was diffusely reduced 
in the lower limbs. There was spasticity. The re- 
flexes were brisk, especially on the right side, and 
could be elicited over a wider zone. Moreover, 
ankle clonus and the Babinski sign were present 
bilaterally. The patient could not lift her legs to- 
gether with her knees straight. The gait was very 
spastic, and she could walk only when she was 
supported by two helpers. 

Case 6 (Chart 2)—A woman aged 22. She fell 
ill at the age of 19, the initial signs being left-sided 
retrobulbar neuritis and paresthesiae in the right 
The course of the disease had been inter- 
mittent, but there had not at any time been a com- 


hand. 


plete remission. On examination slight nystagmus 
at the extreme positions of the eyes was found 
Ophthalmoscopy showed bilateral optic atrophy. The 
upper limbs were normal, apart from slight inten- 
tion tremor and slight asynergia on the left side 
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lower limbs showed a spastic increase of tonus; 
brisk reflexes, demonstrable over a wider zone; 
bilateral brisk ankle clonus and a tendency toward 
patellar clonus, and a bilateral Babinski sign. There 
was slight paresis of the right lower limb, which 
could be raised 45 degrees with extended knee; the 
left leg could be raised 90 degrees. The legs could 
not be raised together. The heel-to-knee test showed 
some ataxia. The gait was slow and very spastic. 
As shown on the curve, the patient was treated 
with cortisone (25 mg. four times daily) for a 
period, and for a later period with corticotropin 
(10 mg. four times daily) ; but it was not possible 
to demonstrate any improvement objectively, and, 
in addition, the patient felt worse. At the start of 
the illness, however, the patient had reacted favor- 
ably to this treatment. In August, 1952, the patient 
developed pneumonia, which was treated with pro- 
caine penicillin G. 


and power was diffusely reduced, especially on the 
right side. The knee jerks were brisk, especially 
on the right. There were a bilateral ankle clonus 
and Babinski sign. The heel-to-knee test was per- 
formed with terminal uncertainty. The patient 
could walk with the help of one person. 

Case 8 (Chart 4).—A man aged 39. The patient 
became ill at the age of 24. The disease presented 
with difficulty in walking; he had special difficulty 
in controlling his left leg. The course of disease 
had been one of steady progression, with no marked 
remissions. At the time when the examinations 
began, the patient showed some mental depression. 
There was marked horizontal nystagmus. Ophthal- 
moscopy showed left-sided temporal optic atrophy. 
The deep reflexes in the upper limbs were moder- 
ately brisk and equal on the two sides. There were 
slight past pointing in the finger-to-nose test and 
gross terminal tremor. The 


power was normal. 


Sedimentation rate ¢ hr 


+» months 


% Ko 
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Chart 3 


Case 7 (Chart 3).—A woman aged 46. Three 
years previously she developed a feeling of un- 
certainty in the lower limbs and experienced some 
dizziness. During the following year the condition 
remained relatively stationary, but in the last few 
months before admission to the hospital there was 
increasing difficulty in walking. The patient was 


somewhat euphoric. The speech was _ staccato. 
When the patient looked to the left, paresis was 
demonstrated and nystagmus was present. Ophthal- 
moscopy showed the presence of temporal optic 
atrophy. There were slight final uncertainty in the 
finger-to-nose test and slight dysdiadokokinesia. 
The abdominal skin reflexes were absent. There 
was a spastic increase of tone in the lower limbs, 
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The abdominal skin reflexes were equal and mod- 
erately brisk. The right leg showed slight spastic 
increase of tone. The deep reflexes were hyper- 
active, especially on the right, and were demon- 
strable over a widened zone. There were bilateral 
ankle clonus and a bilateral Babinski sign. The 
heel-to-knee test showed ataxia. Each lower limb 
could be raised alone through 40 degrees with ex- 
tended knee, with fairly good power, whereas the 
legs could not be raised together. The patient was 
unable to stand or walk unless aided by one person. 

Case 12 (Chart 5).—A man aged 34. The first 
symptoms occurred when the patient was 31, in the 
form of dizziness and headache; the following year 
the patient complained of loss of power in the 
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lower limbs. Subsequently the condition progressed che right, and dysdiadokokinesia. The abdominal 
rapidly without any considerable remissions. The — skin reflexes were absent. There was spastic in- 
patient was euphoric. There was gross nystagmus. crease of tone in the lower limbs and decreased 
Ophthalmoscopy showed bilateral temporal optic power. The knee jerks were brisk, with slight 


atrophy. The speech was slightly staccato. There preponderance on the left side. There was bilateral 
were ataxia in the finger-to-nose test, especially on 
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the right side. There was rather marked ataxia in 
the heel-to-knee test. The patient could walk only 
when supported in a walking machine. 

Case 15 (Chart 6).—A man aged 20. The illness 
had begun about two years previously, with un- 
steady gait. At the same time the patient’s speech 
became slow and staccato. The symptoms waned 
for a short time but soon flared up again. On the 
whole the condition thereafter worsened, especially 
in the course of the six months before admission 
to the hospital. On admission, he was of indifferent 
mood and mentally of somewhat reduced capacity. 
There was nystagmus on looking to the right and 
to the. left. Ophthalmoscopy showed no definite 
optic atrophy. There was slightly increased tonus 
of the upper limbs, with relatively brisk and equal 
reflexes. There was some terminal uncertainty in 
the finger-to-nose test, and, in addition, there was 
dysdiadokokinesia. There was marked spastic in- 
crease of tonus tn the lower limbs, and the deep 
reflexes were brisk and equal. The power was 
diffusely reduced. There was some uncertainty in 
the heel-to-knee test. The patient could not walk. 
While he was in the hospital, a periurethral abscess 
developed (as shown on the curve). However, this 
resolved in a fortnight. 
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Case 16 (Chart 7).—A man aged 45. He became 
ill when he was 28 years old. The first sign of the 
illness he noticed was the sudden occurrence of 
loss of power in the lower limbs. The course of 
the disease has been intermittent, and the condition 
has gradually worsened. At the start of the investi- 
gation the patient was slightly euphoric. There was 
slight nystagmus on lateral positioning of the eyes. 
Ophthalmoscopy showed no optic atrophy. On both 
sides there were slight terminal uncertainty in the 
finger-to-nose test and some dysdiadokokinesia. The 
abdominal skin reflexes on the left side were absent. 
The power in both lower limbs was reduced. The 
tonus showed marked increase of spasticity, but 
the deep reflexes were normal. There were a 
marked ankle clonus and Babinski sign bilaterally. 
The heel-to-knee test could not be performed at all 
on the left side and was extremely uncertain on 
the right. The patient could walk only in the 
parallel bars. 

Case 17 (Chart 8).—A man aged 27. At 18 
years of age he developed blurred vision and diffi- 
culty in walking. The latter cleared up rapidly, but 
the blurred vision continued for several months. 
Four years later difficulty in walking recurred, and 
after this the condition deteriorated rapidly, in the 
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course of 12 months. On admission he was some- 
what euphoric. There was gross nystagmus on look- 
ing laterally. Ophthalmoscopic examination showed 
bilateral temporal pallor. There was some spastic 
increase of tone in the upper limbs; the reflexes 
were relatively brisk and equal on the two sides. 
There was marked uncertainty in the finger-to-nose 
test. Moreover, there were dysdiadokokinesia and 
dysmetria. The abdominal reflexes were absent. 
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There was spastic increase of tone in the lower 
limbs, and the power was diffusely reduced. The 
deep reflexes were brisk and equal on the two 
sides. There was a marked bilateral foot clonus and 
Babinski sign. There was some uncertainty in the 
heel-to-knee test. The patient was unable to walk. 

Case 18 (Chart 9).—A man aged 48. The illness 
had started four years before with pain and loss of 
power in the left upper limb and disturbance of 
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gait. At the end of a month these symptoms dis- 
appeared, but symptoms recurred about six months 
later. Since then the condition has on the whole 
deteriorated in that there have been alternative 
exacerbations and remissions. He was not euphoric 
but markedly apathetic. There was no nystagmus 
on looking forward but gross nystagmus on look- 
ing in all other directions. Ophthalmoscopic exam- 
ination showed temporal pallor in the right eye. 
There was slight spastic increase of tone in the 
upper limbs. Power was somewhat reduced on the 
left side. The deep reflexes were rather brisk and 
equal on the two sides. There was slight uncer- 
tainty in the finger-to-nose test. The abdominal 
reflexes were absent. Power in the lower limbs 
was diffusely reduced, especially on the left side. 
The deep reflexes were moderately brisk, with 
slight preponderance to the left. Babinski’s sign 
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was present on both sides, and there was moderate 
foot clonus with some preponderance on the left 
side. There was hyperesthesia on the left shin and 
over the dorsum of the foot. The patient could 
walk only in a walking apparatus. 

Case 19 (Chart 10).—A man aged 45. Six years 
prior to admission there developed blurred vision 
and decreasing vision in both eyes. The symptoms 
disappeared after six weeks. About six months later 
there was a relatively sudden loss of power in the 
left lower limb, but the power gradually returned 
in the following months. A year later difficulty in 
walking and slight sphincter disturbances developed. 
Since then there has been constantly increasing 
difficulty in walking and new symptoms have de- 
veloped. The patient was slightly euphoric and 
erethismic. There was slight nystagmus at the 
extreme positions of the eyes. Ophthalmoscopic 
examination showed no optic atrophy or periphle- 
bitis. There was spastic increase of tone in the right 
upper limb; only slight spasticity in the left. The 
deep reflexes were moderately brisk, with right- 
sided preponderance. There was violent intention 
tremor in the finger-to-nose test, especially on the 
right side. There were bilateral dysdiadokokinesia 
and dysmetria. The abdominal reflexes were absent. 
There was a moderate spastic increase of tone in 
the lower limbs. There was some diffuse loss of 
power. The deep reflexes were brisk and equal. 
The plantar reflex caused spreading of the toes on 
both sides but no dorsiflexion of the great toe. The 
heel-to-knee test was performed with a certain 
terminal uncertainty. The patient could walk only 
in a walking apparatus. 


Method of Investigation 


At the same time as lumbar puncture was 
performed, the blood platelets were counted 
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according to the method of Heinild (2 ml. 
of blood is withdrawn into a record syringe, 
which has been rinsed in 30% sodium 
citrate solution. The blood is set aside for 
sedimentation for approximately two hours, 
and the cells are then counted in the usual 
way in the counting chamber). 
mately 5 


Approxi- 
mm. of cerebrospinal fluid and 
approximately 5 mm. of blood platelet sus- 
pension were drawn up in a capillary tube. 
The contents were then inverted five times. 
The thrombocytes were then observed in 
a counting chamber before and after the 
addition of cerebrospinal fluid. In order 
to find out whether agglutination of the 
thrombocytes might occur on addition of 
fluid because of the thus 
formed, control experiments were carried 


alone currents 


Fig. 1—Agglutination before the addition of 
cerebrospinal fluid. 
out. In these, partly isotonic saline, partly 
3.8% sodium citrate solution, and partly 3% 
sodium citrate solution were added, but no 
agglutination, or, at the most, agglutinates 
consisting of three to four thrombocytes 
were observed by this means. 


Experimental Results 


Before the addition of cerebrospinal fluid 
there was observed, at most, a slight agglu- 
tination of the thrombocytes, with two to 
three in each agglutinate. The agglutination 
observed after the addition of cerebrospinal 


fluid is shown in the accompanying Table. 

It can be seen in Figures 1, 2, and 3 how 
great can be the difference before and after 
the addition of cerebrospinal fluid. 

As shown in the Table, there seems to be 
a tendency to greater agglutination of the 
thrombocytes in the phases of progression 
of the disease, whereas agglutination is not 
increased, or is increased only to a very 
slight extent, in remissions or stationary 
phases. In connection with the exacerba- 
tions, the cell count in the cerebrospinal 
fluid seemed to be somewhat increased ; this, 
however, was sometimes also the case in 
phases of remission. The total protein con- 
tent was variable. Moreover, there seemed to 


be a tendency toward a rise in the plasma 
fibrin during the phases of progression. 


Fig. 2—Moderate agglutination after the addi- 


tion of cerebrospinal fluid. 


Comment 

The investigations described here seem to 
indicate that in multiple sclerosis a sub- 
stance is present in the cerebrospinal fluid 
in connection with the attacks, and that this 
may contribute to the agglutination of the 
thrombocytes. In the other phases of the 
disease this substance seems to be of less 
importance. Moreover, as a rule, there 
seemed to be a tendency toward a rise in 
the cell count in the cerebrospinal fluid in 
connection with the exacerbations, whereas 
the total proteins showed a variable state, 
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Fig. 3.—Pronounced agglutination after the ad- 
dition of cerebrospinal fluid. 


a finding in agreement with investigations 
* In 
the same way, in agreement with earlier in- 
2 it was shown that there was 


carried out by Freedman and Merritt.? 


vestigations, 
a tendency toward a rise in the plasma 
fibrinogen in connection with the phases of 
progression. 

Since it is thought that in multiple scler- 
osis the plaques have a tendency to occur 


fluid in the perivascular channels in the 
central nervous system is important. 
Weed * is of the opinion that he has dem- 
onstrated the existence of a connection be- 
the space the 
perivascular channels of the brain. In nor- 
mal conditions there should be a flow of 


tween subarachnoid 


Huid along these channels from the brain 
to the cerebrospinal fluid, and in abnormal 
conditions in the opposite direction. Sepp*! 
postulated that the cerebrospinal blood ves- 
sels pumped the cerebrospinal fluid at a 
great rate into the perivascular channels. 
Investigations carried out by Schaltenbrand 
and Bailey ** and Spatz,** on the other 
hand, gave a diametrically opposite result. 
The results of the last-mentioned studies 
can perhaps be explained by the fact that 
the authors did not use suitable dyes in the 
investigations. Similarly, also, later inves- 
20 have 
Furthermore, 
Broman showed that in multiple sclerosis 


tigations carried out by Broman 


supported Weed’s * views. 


there is permanent disorder in the vascular 
permeability within the plaques. 
The fact that, like the formation of 


Thrombocyte Agglutination with Cerebrospinal Fluid of Ten Multiple Sclerosis Patients 


Cell Count, 


Patient 
No. Cu. Mm. 


Protein, } 


Approx. No. of Thrombocytes 
Mz/100 Ce. 


in Agglutinates 


Normal 


at certain sites of predilection, such as the 
periventricular zones and around the small 
in the the 
question arises as to whether the thrombo- 


veins central nervous system, 
cyte-agglutinating substance demonstrated 
in the cerebrospinal fluid may be considered 
of importance in connection with this spe- 
cial localization of plaques. 

In judging this, the question of the ex- 
istence and direction of a possible flow of 
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thrombocyte-agglutinating substance, a for- 
mation of substance inside the meningeal 
space may occur is known from investiga- 
tions carried out by Wallenius.** He 
showed by means of electrophoresis that 
normally the proteins in the spinal fluid are 
formed from serum proteins by some kind 
of filtration process. However, increase in 
protein in the spinal fluid in other cases, 
e.g., in multiple sclerosis, may have a pat- 
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tern diverging from that of serum proteins, 
consisting especially of a rise in y-globulin. 
It was his opinion that the cause of this is 
in all probability a localized synthesis or 
release of globulin inside the meningeal 
space. 

Thus, in multiple sclerosis it is thought 
that there occurs a resorption into the small 
veins of the central nervous system of a 
spinal fluid which in exacerbations. is 
thought to contain a thrombocyte-agglutin- 
ating substance. By this means the com- 
monest type of thrombus, i.e., agglutination 
of blood platelets, in multiple sclerosis may 
be considered to arise. At the same time, 
this hypothesis seems to offer a reason- 
able explanation of the periventricular local- 
ization of plaques. 

Earlier attempts to explain the occurrence 
of plaques in multiple sclerosis as being 
brought about by diffuse local thrombosis 
because of an abnormal clotting mechanism 
have hitherto been in vain. For one thing, 
the demonstration of abnormalities in con- 
nection with the blood-clotting mechanism 
has proved possible only by means of highly 
artificial methods,t so that the validity of 
the experiments is impaired. It has also 
been difficult to explain the fact that symp- 
toms arise in the central nervous system 
only, and not in other organs, if an abnor- 
mal clotting mechanism is present. It is 
true that Putnam ™ showed the presence of 
thrombi in organs other than the central 
nervous system, and the special structure of 
these venous plexuses in the central nervous 
system '® could mean that in no other site 
in the organism could a little thrombus 
cause such serious symptoms. 

A looser explanation of the fact that 
plaques occur at the aforementioned sites of 
predilection seems to be reached through 
the supposition ‘that there is an interaction 
between the thrombocytes in the small veins 
of the central nervous system and the cere- 
brospinal fluid, which, in connection with 
periods of exacerbation, contains a throm- 
bocyte-agglutinating substance. At the same 
+ References 14 and 19. 

t References 35-36. 


SUBSTANCE 


time, changes in the blood, such as the rise 
in the plasma fibrinogen demonstrated, may 
also play a part in this connection. 


Summary 


In multiple sclerosis plaques seem to 
occur at certain sites of predilection, that 
is, around the in the central 
nervous system and periventricularly. On 
the basis of Putnam’s thrombus theory, 10 
patients with multiple sclerosis were investi- 
gated to see whether in the cerebrospinal 
fluid changes could be demonstrated which 
might explain the localization of plaques. 
The result of the investigations was that in 
connection with the periods of progression 
the cerebrospinal fluid contains a thrombo- 
cyte-agglutinating substance. It could be 
considered a reasonable explanation of why 
plaques occur at special sites of predilection 
to presume that the cerebrospinal fluid in 
periods of progression contains a thrombo- 
cyte-agglutinating which pene- 
trates into the small veins of the central 
nervous system. By this means the thrombi, 
which consist of masses of agglutinated 
platelets, would arise. 


small veins 


substance 
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A Clinicopathologic Study 
META A. NEUMANN, M.S., Washington, D. C. 


In 1942 Lewey and Govons! reported a 
case of hemochromatotic pigmentation of 
the central nervous system. Their patient 
showed progressive deafness and difficulty 
in walking, but had not evidenced any of 
the clinical signs of classical hemochroma- 
tosis or other visceral disturbance. For this 
reason, the autopsy was restricted to the 
head. The neurologic symptoms had _ per- 
sisted over a six-year period. In 1948 a 
similar case was recognized,” in which almost 
identical clinical disabilities had progressed 
over an interval of 16 years. The deposition 
of hemosiderin and hemofuscin was iden- 
tical in distribution to the first-described 
case, namely, in peripheral zones of cortex 
and brain stem and periventricular regions, 
with especially severe involvement of the 
cerebellum, where crests of many folia had 
undergone extensive necrosis. Perusal of 
an article by Noetzel,* in which a similar 
distribution of iron pigment was attributed 
to old subarachnoid hemorrhage, was of in- 
terest, since both of his patients had evinced 
difficulty in gait, and one disturbance of 
hearing. The remarkable resemblance of 
clinical and pathologic findings in these four 
cases led to the hypothesis that a new 
syndrome had been established. No pigmen- 
tation of the viscera was reported in 
Noetzel’s study, but in Neumann’s case the 
liver cells showed both types of pigment; 
there was also some pigment in the serosa 
of other visceral organs. Bronzing of the 
skin had not been observed during the 
hospitalization of the patient; neither did 

Recorded for publication March 8, 1956. 

St. Elizabeths Hospital. 


igmentation of the 


he suffer from diabetes or hepatic cirrhosis. 

Another clear-cut instance of this condi- 
tion has now been studied in detail. It is 
therefore deemed of some importance to 
record the findings and state again why 
this picture must be separated from the 
usual type of hemochromatosis, as well as 
from other well-known instances of 
deposition in the brain. 


iron 


Report of a Case 

The patient, a white woman of 55, was ad- 
mitted to St. Elizabeths Hospital on Oct. 7, 
1947. Abnormal findings were a marked defect 
in hearing, hyperactive deep tendon reflexes, and 
swaying in the Romberg position. The finger-to- 
nose test was carried out poorly. She was cor- 
rectly oriented, but claimed her hospitalization 
was the result of “evil powers” working on her. 

The patient was born in Ireland; all immedi- 
ate ancestors and siblings died there except the 
informant, a younger sister. One brother died of 
cerebral hemorrhage; the causes of death of the 
others were not known. The patient had measles 
in childhood. She completed the eighth grade of 
and came to the United States in 1913, 
when she was about 20 years of age. She had 
worked as a domestic until her progressive deaf- 
ness (onset at about the age of 40) had ren- 
dered this occupation untenable. A hearing aid was 
“too noisy for her head.” She did not make 
friends easily and never married. She drank 
beer occasionally, but there was no history of in- 
toxication at any time. After she ceased to work, 
the sister furnished her support. During this 
period the patient’s activities consisted of read- 
ing, playing solitaire, and going to church. 

About two years prior to hospitalization the 
patient began to talk “irrationally.” On the night 
of Sept. 26, 1947, she was exceptionally disturbed 
and noisy. This behavior led to her commitment 
to the District General Hospital for observation. 
After her admission to St. Elizabeths Hospital 
she was at first quite assaultive. The formal diag- 
nosis was psychosis with cerebral arteriosclerosis 
with involutional factors. 

The patient appeared tense at the time of a 
physical examination in May, 1949; her blood 
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pressure was recorded as 190/98 mm. of mercury. 
On later occasions it was generally within normal 
limits. Except for her deafness and arteriosclerotic 
changes of the retinal vessels, there were no 
gross neurologic findings. If the examiner raised 
his voice, she was able to understand and answered 
all questions promptly, coherently, and relevantly. 
It was stated that the patient did not speak clearly. 
About a year later, in February, 1950, symmetri- 
cally hyperactive deep tendon reflexes and a 
bilateral Hoffmann sign were reported. In addi- 
tion, it was stated that the patient tended to veer 
toward the right in walking and supported her- 
self by the wall. She cooperated poorly in sensory 
testing, but seemed more than usually sensitive 
to pinprick. She also showed transient ankle 
clonus on both sides and adductor spasm of the 
legs. There were flexion contractures of the 
fourth and fifth fingers of both hands. 

Numerous falls were reported during the last 
four years of her hospitalization. They appeared 
to be the result of her unsteadiness of gait. On 
Sept. 30, 1953, she sustained an intertrochanteric 
fracture of the left femur. She proved a difficult 
nursing problem, and numerous decubi- 
tus ulcers formed, which were resistant to thera- 
peutic measures. She later developed a urinary 
infection. The temperature was usually above 
normal in her final illness, but never rose above 
102 F. She died March 23, 1954. 

Laboratory Data—mThe first two hematologic 
reports (1948 and early 1951) were within normal 
limits. In July, 1951, the red cell count had dropped 
to 3,990,000. It continued to decrease slightly, 
but was below 3,000,000 only once—2,850,000 on 
Oct. 24, 1953. The hemoglobin on that date was 
67.5%. In October, 1953, a catheterized urine 
specimen yielded, on culture, a heavy growth of 
coliform bacilli. Blood chemistry tests and blood 
and spinal fluid serology were not indicative of 
pathologic changes. 

Necropsy Findings (Autopsy performed 26 hours 
after death by Dr. A. H. Kiracofe)—Externally, 
the only significant lesions were the numerous decu- 
bitus ulcers. No discolorations of the skin, mucous 
membranes, or serous linings were noted. It was 
stated that the aorta and other arteries were 
amazingly well preserved. The urinary bladder 
contained three small stones and had a hemor- 
rhagic mucous membrane. Other viscera were 
apparently healthy, including the liver. The brain 
showed brownish discoloration over the basilar 
surface of the cerebellum and medulla oblongata 
and the basilar surface of the frontal lobes, in the 
olfactory tracts and bulbs, believed to be the 
result of subarachnoid bleeding. No other abnor- 
malities were recorded. Death was attributed 
to the decubitus ulcers, lobar pneumonia of the left 
lower lobe, and pyelonephritis. 
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When the brain was examined after fixation, 
the focal peripheral distribution of the brown- 
ish discoloration and the superficial rusty-colored 
softening of certain cerebellar folia, coupled with 
the long-standing impairment of hearing and pro- 
gressive unsteadiness of gait, strongly suggested 
that this second case of hemochroma- 
totic pigmentation of the central nervous system, 
not as advanced as the instance reported in 1948.* 
It was noted now that the pia-arachnoid over 
the inferior surface of the cerebellum was thin 
and pale, with no trace of hemosiderin staining, 
while the underlying parenchyma was definitely a 


was a 


Lise 


Fig. 1—Undersurface of cerebellum. Note pale 
transparent leptomeninges and brownish discolor- 
ation of paramedian lobules and anterior folia of 
the ansiform lobule. 


rusty-brown (Fig. 1). This was also the case on 
the superior surface of the cerebellum in the 
anterior lobe. A_ sagittal section through 
region showed that the brownish discoloration ex- 
tended about 8 mm. into the interior. Gradually 
this discoloration faded into the pale folia of the 
simple lobule. The rust-colored 
creased in consistency. Both flocculi 
ened and brown. There was no gross change in 
the dentate nuclei or central medullary substance 
of the cerebellum. Peripheral brownish discolor- 
ation, about 1 mm. in width, of the midbrain, pons, 
medulla oblongata, and upper cervical cord was 
similar to the previously described case of hemo- 
chromatotic pigmentation. 

On the convex surface of the cerebrum there 
was no rusty staining of the leptomeninges or 
parenchyma. On the undersurface the brown dis- 
coloration was confined almost entirely to the 
olfactory bulbs and tracts and did not involve 
the adjacent gyri recti or other orbital convolu- 
tions. The rusty color diminished gradually to- 
ward the trigone areas. The hippocampal gyri, 
particularly the right, also showed brownish dis- 
coloration. Minute triangular defects, between 1 
and 2 mm. in size, were observed in the right 


this 


folia were de- 


were soft- 
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second and_ third convolutions; they 
were pale yellowish-brown and constituted the only 
recognizable traumatic lesions in this brain. On 
cross section, it was noted that the entire cut sur- 


face of the olfactory tract was dark brown and 


temporal 


that the adjacent brain tissue was of normal hue. 
There were similar discoloration on the posterior 
border of the splenium of the corpus callosum and 
traces of rust color superficially in some of the 
temporal 
pale. 
Microscopic Examination.*—Viscera: The pres- 
ence of 


convolutions. Ependymal linings were 


pyelonephritis, superimposed on chronic 
The 


bladder showed a hemorrhagic cystitis. There was 


glomerulonephritis, was confirmed. urinary 


terminal congestion of the heart, lung, and spleen. 


Petechial hemorrhages were observed in the myo- 


> 


cardium. The pancreas showed fatty infiltration; 


the thyroid gland, fibrosis. Arteriosclerosis was 
noted in the ovary and spleen. The adrenal gland 
normal. The pituitary gland 
showed focal capsular lymphocytic infiltration. 
The hepatic architecture well preserved, 
with no trace of cirrhosis. Many of the ceils, espe- 


cially those radiating around the central veins, had 


* All visceral and brain sections were stained 
by hematoxylin-eosin and the Perls and Tirmann- 
Schmeltzer methods for ferric and ferrous iron, 
with counterstaining with Mallory’s basic fuchsin 
for hemofuscin in both.t The cerebral 
were also studied by means of the Weil, Holzer, 
and Davenport techniques. The oil red O method 
for fat, the Ziehl-Neelsen acid-fast technique, and 
the Braunmuhl stain were carried out on certain 
brain sections. The alizarin red S method for 
calcium also was employed. 


was considered 


was 


sections 


fine yellowish-brown granules in their cytoplasm 
2). With 
techniques employed the majority of the gran- 
ules took the red color of hemofuscin, although 
in certain areas groups of granules had the bright 
blue of iron salts (Perls and Tirmann-Schmeltzer 
methods gave essentially similar results). Some- 
times both types of pigment were present in the 
cells or in adjacent cells. Pigment granules 
were rarely observed in Kupffer cells; these cells 
were heavily loaded with iron in a classical case 
of hemochromatosis examined at about the same 
time 


(hematoxylin-eosin, Fig. the specific 


same 


Blue-stained granules of iron were demonstrated 


rarely in other visceral sections. They were gen- 


erally considered artifactual or believed to be 
hemosiderin from degenerating red cells. The 
Fig. 2.—Liver, show- 


ing focal distribution of 
pigment granules in he- 
patic cells. Perls’ method, 
counterstained with Mal- 
lory’s basic fuchsin; 16 
mm. ob}. 


significance of iron-reacting deposits in the ovary 
was not clear. Rounded concretions of the pineal 
gland reacted positively for iron; a few of the 
larger globules had reddish centers. Red gran- 
ules of hemofuscin were observed in macrophages 
in the capsule of this gland. Faintly stained red- 
dish granules were also noted in some of the myo- 
cardial cells. The pigment in the cells of the pars 
nervosa of the pituitary gland took the red color 
of hemofuscin. 

Central Nervous System: In the areas of gross 
brownish the hematoxylin-eosin 
method showed massive numbers of phagocytes 
loaded with brown pigment. In addition, fine 
granules of gray or brown pigment were observed 
encrusting processes of astrocytes, and less fre- 
quently of microglia cells. With specific tech- 
niques the brown deposits reacted positively for 
iron; the grayish granules showed the red color 


discoloration 
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of hemofuscin. Many free globules of iron were 
deep blue in color; there were also slightly larger, 
pale-blue globules which appeared to be gitter 
cells, although nuclei were not always visible. In 
some areas, chiefly in the cord and medulla ob- 
longata, the peripheral phagocytes had a pale rose- 
red tinge; the small granules of hemofuscin were 
always of a deeper red tone. No calcium was 
demonstrable in the deposits. Holzer stain showed 
marked reactive gliosis wherever the pigmentation 
was most intense, as in margins of the brain stem 
and spinal cord and in the cerebellum. The hemo- 
fuscin was scarcely visible in the Weil, Holzer, 
and Davenport techniques, or a very pale gray; 
iron remained brown. Nerve cells were free from 
pigment except in rare instances. 


Fig. 3.—Left 
region, 


orbital 
showing marked 
accumulation of deposits 
in olfactory bulb and 
scattered pigmentation of 
adjacent areas. Perls- 
Mallory technique; re- 


duced to 3/5 of mag. X 


20. 


The section from the left orbital region showed 
central loss of myelin and reactive gliosis in the 
olfactory bulb, where there was a heavy deposition 
of iron-reacting pigment but very little hemofuscin 
(Fig. 3). Pigment-laden phagocytes were scat- 
tered in the adjacent pia-arachnoid, rapidly di- 
minishing in quantity in distant areas. In the 
molecular layer, iron deposits and hemofuscin 
granules encrusted processes of astrocytes. Be- 
cause of the high incidence of iron deposition in 
the rostral portion of the olfactory tract, a sec- 
tion was taken from the grossly paler trigone 
area. There was no _ significant 
among the olfactory fibers. Iron-reacting glob- 
ules were thickly clustered in the peripheral 
zones and even in deeper areas, generally around 
blood vessels; fine granules of both types dotted 
glial processes. This spread of deposits into 
deeper layers was rarely observed in other cortical 
areas. The medial olfactory striae were included 
in a section from the posterior part of the right 
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frontal lobe; they were free from pigment. There 
were likewise no deposits on the dorsal surface 
of the superior frontal convolution, but a few 
globules and granules were noted 
along its medial surface, in the cingular cortex, 
and in the overlying pia-arachnoid. 

In a section from the splenium of the corpus 
callosum iron-reacting globules were thickly clus- 
tered on and near one surface; a few were also 
demonstrated in the marginal layer of the fas- 
ciola cinerea. Globules which reacted positively 
for iron and were about the size of a well-filled 
gitter cell were numerous in the molecular layer 
of the uncus and hippocampal gyrus 


superficially 


There were 
also some in the second layer, but not deeper. As 
in other areas, the marginal glia cells were en- 


crusted with both types of granules. 
campus was free from pigmentation. 

The right temporal lobe section included the 
small, obviously traumatic, Iron deposits 
were present in the vicinity of the lesions; hemo- 
fuscin granules encrusted small astrocytes of the 
molecular layer and were engulfed in gitter cells 
in perivascular spaces in the white matter. A few 
“calcified” nerve cells near the defects reacted 
for ferric salts (Perls’ reaction) but not for fer- 
rous salts or calcium. 


The hippo- 


scars. 


Iron deposits were demonstrated on the ventral 
surface of the mammillary body, cerebral pedun- 
cle, and optic tract. There was fibrillary gliosis 
in the areas of pigmentation and throughout the 
visual path in this series of sections. 

In another subcortical section there was loss 
of myelin in the medial aspect of the pulvinar. 
Deposits were thickly dispersed throughout this 
region; many were perivascular in distribution. 
The nerve cells of this area had grayish-yellow 
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cytoplasm, interpreted as lipofuscin, in the hema- 
toxylin-eosin stain. With Mallory’s method for 
hemofuscin, this portion of the cell body was filled 
with bright-red granules; were acid-fast 
in the Ziehl-Neelsen technique. The Holzer stain 
demonstrated intense gliosis in the region of iron 
deposits and mild hyperplasia of 
other thalamic areas. 

Iron deposits in the tectum formed a_ layer 
1 mm. in width, corresponding to the grossly vis- 
ible brown rim (Fig. 44). The pigments were 
numerous in the thick glial band in all peripheral 
zones of (Fig. 
A small 
iron globules were scattered among 
the pontine nuclei. 


these 


astrocytes in 


the pontomesencephalic sections 
4B), including the interpeduncular fossa. 
number of 


The pigmented nerve cells of 


the substantia nigra did not react positively for 
iron. There was very little free pigment in the 
pia-arachnoid in spite of the heavy peripheral dis- 
tribution. Hemofuscin granules were in the walls 
of, or near, pial and parenchymal blood vessels. 
There was loss of myelinated fibers in the tectum, 
and the crossing fibers between the inferior collic- 
uli, as well as the fibers in the brachia of these 
structures, were greatly reduced in number. Else- 
Many of 
the nerve cells of the tegmentum showed central 
chromatolysis. 


where myelination was well preserved. 


One binucleated cell was observed. 
Sagittal sections from the anterior lobe of the 


cerebellum showed small cystic defects at the 


crests of several folia. The molecular layer was 


narrowed defects and 


greatly 


adjacent to the 


Fig. 
iron 


tace. 


4—Tectum. 4, 
deposits near sur- 
Perls’ technique; 
reduced to 3/5 of mag. 
x 20. B, fibrillary glio- 
sis in area of iron and 
+ hemofuscin pigmentation. 
Holzer stain; reduced 
to 3/5 of mag. X 20. 
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showed intense fibrillary gliosis, but almost no 
All of the folia were atrophic; re- 
lated to the atrophy was a widespread deposition 
The majority of the Purkinje cells 
had disappeared in the most severely degenerated 
leaflets. Granules of hemofuscin and iron, closely 


iron deposits 


of pigment. 


intermingled, encrusted the processes of the hyper- 
plastic Bergmann’s glia (Fig. 5). Larger globules 
of iron were also observed in this layer. There 
was very little pigment in the granule layer, ex- 
cept in the most damaged folia, where these cells 
had also disappeared. On the other hand, the 
central cores of white matter showed myelin loss, 
reactive astrocytosis, and many deposits. This was 
very striking in the folia of the superior portion 
of the anterior lobe and near the crests of its 


Fig. 6—Region  sur- 
rounding the foramen of 
Luschka, showing distri- 
bution of pigments. 
Perls-Mallory stain; 64 
mm. Summar. 


posterior folia, and also in the crests of the leaf- 
lets of the simple lobule and in the nodule of the 
vermis. Over the culmen there was an 
focal fibrosis of the pia-arachnoid, which con- 
tained a few iron concretions. 

Interrupted serial sections were prepared from 
the upper level of the medulla oblongata and cere- 
bellum. There were extensive iron deposits in the 
flocculus and its peduncle and adjacent cerebellar 
folia. It should perhaps be emphasized that the 
pigment was not uniformly distributed in the cere- 
bellar folia. The flocculus and anterior lobe were 
most involved; the vermis and paramedian lobules, 


area of 


less so, and the ansiform lobule contained almost 
The 
within the folia 


no pigment. distribution of the pigments 


was similar to that in the an- 


Fig. 5.—Cerebellum, in 
an area total 
cells 
gran- 
Iron and hem- 


showing 
Purkinje 
loss of 


loss of 

and focal 
ule cells. 
ofuscin deposits, most 
intense in layer of Berg- 
mann’s glia. Perls’ reac- 
tion, counterstained with 


basic fuchsin; 16 mm. 


obj. 
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terior lobe. As noted in Figure 6, small defects 
had also occurred at the crests of some of the 
folia of the flocculus. The molecular layer showed 
considerable variation in width; the amount of 
reactive fibrillary gliosis was in direct proportion 
to the damage. Myelin loss was present only 
where much pigmentation had occurred. There 
was no pigment in the dentate nucleus in most sec- 
tions of the series. At some levels occasional 
granules of iron were observed; hemofuscin was 
somewhat more abundant. The nerve cells of the 
dentate nucleus contained increased lipofuscin pig- 
ment. There were moderate proliferation of mi- 
croglia and oligodendroglia in this nucleus and 
astrocyte hyperplasia throughout the medullary 
substance. 

In the medulla, pigmentation and gliosis were 
prominent in peripheral zones and absent in cen- 
tral areas (Fig. 6). The large globules reacted 
for iron; hemofuscin granules were prominent 
in swollen macrophages of the thick marginal 
glial band. There was extensive pigmentation of 
both types among the root fibers of the eighth 
and ninth nerves (Fig. 7). Loss of nerve fibers 


was demonstrable in involved nerves; the remain- 


ing sheaths and fibers of these nerves showed 
degenerative changes. There was moderate loss 
of nerve cells in the lateral and medial vestibular 
and ventral cochlear nuclei; the dorsal cochlear 
nuclei seemed less involved. Many of the remain- 
ing nerve cells were pyknotic. Pigmentation was 
not intense in any of the nuclei of the eighth 
nerves. Fibrillary gliosis and microglial prolifera- 
tion were present only where there was loss of 
neuronal elements. A few thin bundles of myelin 
sheaths showing degenerative changes passed dor- 


sal to the restiform body in a thick glial band; 
they appeared to be cochlear fibers. In the resti- 
form body pigment was only present peripherally. 

In a lower level of the bulb there was similar 
peripheral distribution of iron and hemofuscin. 
The Holzer preparation strikingly demonstrated 
the thick glial meshwork of the margin, in the 
fluor and taenia of the fourth ventricle and in 
the raphe and inferior olives. There was slight 
extension of the glial proliferation in the spinal 
vestibular nuclei and lateral reticular substance, 
where some of the nerve cells showed central 
chromatolysis. A vessel in one dorsal motor 
nucleus of the vagus had a wide collar of lympho- 
cytes. This was the only perivascular infiltration 
observed in the numerous sections. 

In the upper cervical cord there was myelin 
loss in the columns of Goll, almost complete in 
the peripheral areas. There was also slight loss 
of myelin in other marginal regions, particularly 
the zones of Lissauer. The Holzer stain demon- 
strated reactive gliosis in these areas, in the ventral 
horns, and central Hemo- 


around the canal. 


fuscin was in the form of fine granules in 


phagocytes of the thick peripheral glial meshwork. 


Fig. 7.—Pigment gran- 
ules, free and in macro- 
phages, among the root 
fibers of the eighth 
nerve (glial portion). 
Perls-Mallory technique ; 
8 mm. obj. 


Granules of iron were scattered rather sparsely 
in demyelinated areas. 

In the leptomeninges fine granules of both types, 
or globules of iron, were generally present only 
in areas where there was underlying pigmentation 
of the parenchyma. Granules of iron and hemo- 
fuscin were observed in the walls of numerous 
blood vessels in the subarachnoid space, with 
hemofuscin somewhat more prominent. In _ the 
spinal cord and medulla oblongata sections, the 
pia-arachnoid was moderately fibrosed. 
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As to ventricular surfaces, deposits were ex- 
ceedingly rare. One globule of iron was observed 
in the ependyma of the inferior horn. A few 
granules were in the wall of the third ventricle. 
There were none in the lining of the aqueduct 
or the floor of the fourth ventricle. A few shallow 
granulations were occasionally observed on ependy- 
mal surfaces. 

The choroid plexus adjacent to the epiphysis 
took the bright-blue color of iron salts. This re- 
action was not present in the choroid epithelium 
of the posterior horn. In the fourth ventricle only 
a few epithelial cells of the choroid contained iron 
pigment. Laminated concretions in the lateral re- 
cesses reacted for iron but not for calcium. The 
taenia of the fourth ventricle contained much 
pigment. 

The method did not demonstrate 
calcium in any of the deposits. The oil red O- 
pyridine stain for fat also failed to show any 
lipoid deposits. The Ziehl-Neelsen reaction showed 
acid-fast granules in some of the nerve cells; 
this was especially prominent in the posterior thal- 
amus. 

Amyloid 


alizarin S 


bodies were present focally in the 
thick marginal feltwork. They did not react for 
iron or hemofuscin 

In both the patients at St. Elizabeths 
Hospital there were progressive deafness 
and gait disturbances of gradual onset. 


Deafness was present for 16 and 20 years, 
respectively, in the two patients. This is of 
interest in view of the apparently only mod- 
erate damage to acoustic pathways in the 
reported case. Noad and Haymaker® also 


found what they considered insufficient 
changes in the glial portions of the cochlear 
nerves and nuclei to account for the deaf- 
which was often a concomitant of 
tsutsugamushi fever. The glial portion is 
unusually long in this nerve, and, according 
to Courville,® is the most likely part to be 
affected by injury or toxic agents. In the 
presented case there was less pigmentation 
in the short portions of the peripheral 
nerves included in the sections than in the 
glial parts, and since there was definite re- 
duction of nerve fibers in the entering roots, 
it is believed that the patient’s diminished 
auditory acuity may be attributed to these 
defects. 

Noad and Haymaker also noted path- 
ologic changes in other cranial nerves, but 
none of their patients exhibited symptoms 
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referable to these disturbed structures. 
Similarly, in the reported case, there was 
no clinical evidence of glossopharyngeal 
dysfunction, although there were much pig- 
ment among the root fibers and some dimi- 
nution in their number. Olfactory function 
was apparently not tested. 

The gait disturbances were obviously re- 
lated to structural changes in the cerebellar 
and vestibular pathways. The fact that the 
patient showed progression of her symp- 
toms indicates that the deposition of pig- 
ments was a continuing process. 

At the time sections from the second case 
at this hospital were being prepared, a case 
of classical hemochromatosis came to au- 
topsy. Sections from the organs of both 
patients could thus be stained by similar 
techniques and compared in great detail. 
In the patient with bronze diabetes there 
was no pigmentation in any areas of the 
brain or in the choroid epithelium. 

Sheldon, who has done the most search- 
ing analysis of hemochromatosis,7 stated 
that one or more of the well-known triad 
of symptoms may be absent. Deposits are 
seldom found in brain tissue proper, but 
have frequently the 
choroid plexus, pituitary and pineal glands, 
and leptomeninges. In his text he cites two 
instances in which the olfactory bulbs and 
tracts were pigmented (cases of Hess and 
Zurhelle, and Wegener), but not the brain 
stem and cerebellum. In Wegener’s case ® 
there was also rusty discoloration of the 
ependymal surfaces of the lateral ventricles 
and of the choroid plexus. The skin and 
practically all of the viscera showed marked 
pigmentation. The microscopic findings in 
the brain were not discussed in this article. 


been observed in 


In the case desc: ibed in this study, and the 
one discussed in 1948,? iron and hemofuscin 
pigments were found in the central nervous 
system and liver. The granules were chiefly 
in hepatic parenchymal cells; there was no 
cirrhosis. No deepening in color of the organ 
was described at the autopsies (not seen 
in the fresh state by me), but certainly after 
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the tissues were reexamined, after prolonged 
fixation in formalin, the dark-brown appear- 
ance of the preserved specimens was strik- 
ingly different from that observed in normal 
livers after an equally long fixing period. 
In the earlier study, pigment granules were 
found in serosal surfaces of the kidney, 
adrenal, and pancreas, but no pigment was 
demonstrated in these organs. 

McDougal and Adams !° reviewed a series 
of cases of hemochromatosis. 
Many of them showed pigments of both 
types in the choroid plexus; hemosiderin 
was demonstrated in the area postrema, 
pituitary gland and adjacent tuber cinereum, 
subfornical body, and blood vessel walls of 
the lenticular and dentate nuclei. This dis- 
tribution was not found uniformly in all of 


classical 


their 18 cases; none showed a distribution 
such as that described in this study. In their 
published abstract they refer specifically to 
the cases reported by Lewey and Govons, 
and Neumann; but, since they have never 
observed an identical case, their conclusion 
seemed unjustified when they stated: “From 
the pathologic findings it is concluded that 
hemosiderin and hemofuscin in brain tissues 
and meninges can result from hemorrhage 
alone, and that in the absence of pigment 
cirrhosis and pigmentation of other viscera 
the diagnosis of hemochromatosis is not 
justified. Furthermore in proven hemochro- 
matosis these pigments are largely confined 
to parts of the brain that have secretory or 
gland-like function.”” They also state: “In- 
asmuch as these same pigments may be 
found in any hemorrhage, their presence in 
a single organ does not constitute a suffi- 
cient criterion for hemochromatosis.” In 
my own experience, with specific tech- 
niques, I have generally been able to 
demonstrate hemosiderin, and_ not 
in cases of cerebral bleeding. 
showing residuals of hemor- 
rhage either in subarachnoid space or intra- 
cerebrally have under personal 
observation; yet in none of these cases 
has the particular type of pigment distri- 
bution described been observed. Further- 


only 
hemofuscin, 
Many cases 


come 


more, in old intracerebral hemorrhages, the 
resultant hemosiderin formation clearly re- 
mains confined to the environs of the blood 
extravasations; the macrophages with en- 
gulfed pigment do not migrate to distant 
areas. It should be emphasized that in the 
reported case the pia-arachnoid was pale 
and transparent over the cerebellum where 
the underlying parenchyma was a deep 
rusty-brown. 

Cammermeyer '! also believed that the 
pigmentation described by Lewey and 
Govons and by Noetzel was the result of 
intrameningeal hemorrhage. He demon- 
strated iron in paraventricular areas in cases 
of classical hemochromatosis. In his article 
he refers briefly to an early patient who 
showed no clinical evidence of hemochroma- 
tosis; the brain, however, showed brownish 
discoloration of the leptomeninges, and much 
hemosiderin pigment microscopically, even 
in the cerebral cortex and olfactory tract. 
He attributed the massive pigmentation to 


intrameningeal hemorrhages, since his pa- 


tient had a vertebral artery aneurysm. It 
seems possible that this case could fall into 
the category described in this presentation. 

It would be difficult to reconcile the sites 
of pigment distribution with the possible 
occurrence of leptomeningeal bleeding. It 
is also difficult to believe that continuous 
or recurring small hemorrhages would pro- 
gress over such a long span of years; if a 
massive hemorrhage had occurred, the pa- 
tients would undoubtedly have shown clin- 
ical symptoms of This, 
however, not so, except in one of 
Noetzel’s patients. The other five recorded 
instances showed an insidious course over 
a period of years. Nevertheless, Noetzel 
appears convinced that the pigments, which 
had a distribution in his patients similar 
to that in the cases of Lewey and Govons, 
and Neumann, were derived from old hem- 
orrhages. In his third case he described 
traces of hemosiderin in liver cells.” 

The only possible source of red-cell ex- 
travasation in the reported case were the 
two minute lacerations in the right tem- 


sudden onset. 
was 
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poral lobe. They could, under no circum- 
have been for the 
massive distribution of iron and hemofuscin 
Much more 
extensive examples of old trauma, accom- 
panied by hemorrhage and laceration of 
superficial cerebral areas, have frequently 


stances, responsible 


as demonstrated in the brain. 


been observed in the routine examination of 
brains at St. Elizabeths Hospital. None of 
these have exhibited gross peripheral brown 
distant the 
lesions. In the traumatic lesions personally 
studied, fine granules of hemosiderin may 


discoloration at sites from 


be observed on processes of small astrocytes 
in the molecular layer only near the lacera- 
tions. Red-stained granules of hemofuscin 
have not been noted near such defects. 

The focal damage to crests of cerebellar 
folia does not appear to be on a traumatic 
basis from the location of the defects—in 
the flocculi, vermis, and anterior lobe. This 
focal necrosis is probably an early stage 
of the much more extensive destruction 
which had occurred in the first reported 
where the entire anterior lobe was 
destroyed.2. The fibrillary gliosis of the 
molecular layer, absence of Purkinje cells 


case, 


and proliferation of Bergmann’s glia, mod- 
erate loss of granule cells, and astrocytosis 
of the central cores of the folia are similar 
to the changes manifested in sclerotic 
atrophy of the cerebellum, with the excep- 
tion of the pigmentation. 

The reasons for dismissing extravasated 
blood as the source of the pigments was 
discussed in my previous study ;* the pres- 
ent case strengthens this conviction. Shel- 
don, in his detailed monograph, definitely 
ruled out products of red cell degeneration 
as concerned in the formation of the pig- 
ments in patients manifesting bronze dia- 
betes. Other investigators also believe that 
classical hemochromatosis is not the result 
of excessive hemolysis.| There appears, 
then, to be no valid reason for assigning 
the deposition of identical pigments in the 
central nervous system to blood extravasa- 
tions. 


a t References 13 and 14. 
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Finally, the work of Hammes!’ on the 
reaction of the meninges to blood indicates 
that the onset of hemorrhage is dramatic in 
nearly every case. The ultimate disposal 
of the iron pigment, which appears first on 
about the third day, is not described. How- 
ever, in his cases of long survival, he states 
that the only evidence of old hemorrhage is 
a patchy fibrosis, which has a tendency to 
obliterate the subarachnoid space. 

Since hemosiderin is a blood derivative, 
it would seem more accurate to refer to 
the major pigment of hemochromatosis and 
hemochromatotic pigmentation of the cen- 
tral nervous system as iron, since, it is prob- 
ably inorganic in nature and has never been 
proved to originate in red cells. 
man 


Strass- 
clearly recognized that the iron fre- 
quently observed in the basal ganglia is not 
the result of hemorrhage. In discussing the 
occurrence of this tissue iron, he pointed 
out that the iron compounds react to specific 
stains as derived from red 
cells, but its origin and significance are 
still in doubt. 


hemosiderin 


Pearse '* has discussed the histochemistry 
of various pigments but advances no theory 
as to the origin of inorganic iron and cal- 
cium in tissues. The nature of hemofuscin 
is not definitely established. He states that 
there is not sufficient histochemical evidence 
to permit retention of a separate fuscin 
pigment derived from red cells, under the 
title hemofuscin. He discusses its probable 
relation to the lipofuscins, since it reacts 
similarly, and to certain acid-fast pigments, 
which are sometimes demonstrated in the 
central nervous system. Since hemofuscin 
is apparently related to this acid-fast pig- 
ment demonstrated occasionally in nerve 
cells, and to the pigment found in heart 


muscle in cases of brown atrophy, surely 
it must have some origin other than from 
red cells. 

The cerebrospinal fluid must next be 
considered as a possible source of derivation 


This seemed the most 
likely origin in the first-described instance 
at this hospital. This theory was based on 


of the pigments. 


1 
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the heavy peripheral and_ periventricular 
distribution of the deposits, together with 
the extensive infiltration of pia-arachnoid 
with iron-filled macrophages, which resulted 
in deep-brown staining of the membranes. 
In the present instance there was much less 
involvement of the leptomeninges and none 
of the ependyma. 
thelium 


Only the choroid epi- 
near the pineal gland contained 
iron pigment. Ordinarily the pia-glia mem- 
brane might act as an effective barrier to 
the passage of large particles from the 
circulating fluid into the cerebral paren- 
chyma. A blood-fluid barrier was postulated 
by Goldman and later Spatz,§ when a dye 
injected into cerebrospinal fluid diffused. into 
marginal zones of cerebral tissue to walls of 
vessels. Spatz '* had also noted that India 
ink injected into the subarachnoid space 
merely accumulated in the space, arrested at 
the pia, without penetrating the subarach- 
noid processes around vessels entering the 
cerebral tissue. This experimental evidence 
of nonpassage of colloidal particles into 
brain tissue received nice confirmation dur- 
ing the study of the brain of a patient who 
had undergone a prefrontal lobotomy 17 
years before death. At the time of the sur- 
gery Thorotrast was injected at the operative 
site to outline the lesion. Autopsy showed 
that the leptomeninges were diffusely thick- 
ened and had a peculiar uniform silvery 
tinge. Histologic study showed a massive 
number of Thorotrast-filled macrophages 
closely packed in the thick, fibrosed pia- 
arachnoid, but very little in the surgical 
defects. There was almost no extension of 
this material into the brain substance, with 
the exception of granulomas at the ventral 
border of each putamen; one of these was 
at the base of a needle tract crossing the 
corpus striatum. Very rarely a few super- 
ficial vessels had collars of Thorotrast-filled 
gitter cells. The marginal glial meshwork 
was thickened. 

In the patients with hemochromatotic pig- 
mentation of the central nervous system 
the deposition of pigments in peripheral 
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zones might argue for a poorly functioning 
brain barrier, if such exists. It seems to 
me, however, that if the pigments were 
the result of absorption from the circulating 
fluid, the distribution would be more uni- 
form. Granted that in the brain stem such 
is generally the case, the focal distribution 
in other areas seems to belie this. For ex- 
ample, on this basis it would be difficult to 
explain the heavy iron accumulations in the 
olfactory bulbs and tracts. Iron deposits 
were scattered in the pia-arachnoid of the 
cerebellum, but were not nearly as numer- 
ous as in the degenerated folia; similar con- 
ditions prevailed in other areas of cerebral 
pigmentation. The presence of deposits in 
the central cores of the folia, particularly 
the marked involvement of the Purkinje 
layer, and scanty deposits among the inter- 
vening granule cells, also appear to negate 
the theory of absorption from the cerebro- 
spinal fluid. One would expect more depo- 
sition in the choroid plexus if such were 
but this has demon- 
strated, although in classical hemochroma- 
tosis the choroid epithelium is often loaded 
with iron. Sheldon stated that there is no 
information to the effect of the pigment on 
the composition of the cerebrospinal fluid. 
To confirm a theory of the derivation of the 
iron and hemofuscin from the fluid, chem- 
ical tests for the presence of these sub- 
stances would have to be carried out. As 
far as is known, this has not been done; 
Sheldon, however, carried out chemical anal- 
yses of the tissues of patients with known 
hemochromatosis and found that iron was 
increased in the tissues, but decreased in 
the blood. This was also true in two cases 
in which the iron content of the brain was 
analyzed.* He found the amount of iron 
varied somewhat in different areas. 

A third possibility to be considered for 
the derivation of the pigments is a disorder 
of metabolism resulting in deposition of iron 
and hemofuscin in situ. Selective deposition 
of iron and/or calcium in the brain is, of 
course, not a new or rare phenomenon. But 
the particular distribution discussed in this 


the case; not been 


365 


= 


A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


presentation is almost unique. However, 
the fact that both Noetzel and I have been 
fortunate in observing more than one case 
leads to the supposition that there may be 
other instances, which have remained unrec- 
ognized (2365 autopsies were performed in 
the eight-year interval between the dis- 
covery of the first and the second case at 
St. Elizabeths Hospital). 

Among the well-known conditions of pig- 
ment deposition, Hallervorden-Spatz disease 
and allied conditions may be mentioned. 
[ron deposits in the pallidum and other basal 
ganglia nuclei have often been observed in 
routine neuropathologic investigations at St. 
Elizabeths Hospital. Strangely, as Zimmer- 
has pointed out, patients with such 
deposits may have no clinical symptoms of 
lesions referable to these structures. Strass- 
man ?® has discussed the relationship and 


man 


occurrence of tissue iron and hemosiderin 
in the brain, particularly in such cases; he 
considered the content a 


manifestation of an involutional process ir- 


increased iron 
respective of the age of the patient or dura- 
tion or type of illness. There is, too, the 
so-called calcification of capillaries, which 
generally reacts positively for iron, ob- 
served in cortical areas and dentate nuclei. 
The iron and calcium deposits described by 
Haymaker and associates *® in a case of 
cytomegalic inclusion disease of the new- 
born is another example of a pathologic 
condition which bears some resemblance to 
In this case the walls of the 
lateral ventricles were most heavily in- 
volved; the right olfactory bulb and tract 
also contained many deposits. There were 
none in the cerebellum, basal ganglia, and 
brain stem. The olfactory tract involvement 
is of interest: The authors attributed the 
deposits in the bulb to the fact that in the 
embryo the subependymal matrix of the 
lateral ventricle is continuous with that of 
the olfactory bulb (Pearson; Humphrey; 
Yoss and Crosby {). This hypothesis would 
not serve to explain the pigmentation of the 


|| Zimmerman, in discussion on Roizin,™ p. 57. 
{ References cited by Haymaker and others.” 
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olfactory bulb and tract in the reported case, 
since there’ was no deposition in the walls 
of the lateral ventricles. Wegener, how- 
ever, reported pigment in both these areas. 
His patient first showed symptoms of hemo- 
chromatosis at the age of 16, when an 
enlarged liver was found; pigmentation of 
the skin manifested itself not long after- 
ward. This patient was a rare example of 
a familial case. One brother, and possibly 
the father, also suffered from hemochroma- 
tosis. Sheldon + believes that the disturb- 
ance of iron metabolism for 
many years (present even at birth) before 
the patient gives overt evidence of the 
disease. 

One may postulate whether the damage 
to the Purkinje cells might indicate a selec- 
tive attack of the etiologic agent on these 
cells, known to be unusually sensitive to 
toxic effects. Where these cells disappear, 
as in hyperthermia, certain cerebellar atro- 


may exist 


phies, etc., there is, however, no deposition 
of iron or other pigment in this layer. The 
condition, then, presents puzzling and con- 
tradictory features. That the deposition of 
the pigments or some other agent stimulates 
reactive gliosis seems obvious. That the pic- 
ture is not a purely cerebral manifestation 
is indicated by the presence of both pig- 
ments in liver cells, with hemofuscin pre- 
dominating in both instances. This may be 
another example of the unexplained link 
between liver and cerebral pathology. The 
pigmentation of the liver is not believed to 
be the result of malnutrition, as postulated 
by Gillman and Gillman.*! Control studies 
of livers from divers other conditions have 
failed to show significant pigmentation in 
this organ. 

So far no uniformly acceptable theory 
has been advanced for the focal deposition 
of pigments in any of the conditions men- 


99 


tioned. Roizin,?* in reporting an instance 
of a complex extrapyramidal syndrome ac- 
companied by deposits of calcium and iron 
in the basal ganglia, dentate nuclei and 


granular layer of cerebellar folia, and other 
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areas, called such phenomena “neuropath- 
ologic selectivity combined with histochem- 
ical changes.” He referred to the theory 
of Fahr, who believed a local factor might 
be combined with binding of calcium or iron 
ions by electrolytic colloidal systems. Mer- 
ritt, in his discussion of these rare syn- 
dromes,* concluded that they were the 
result of “some inborn error of metabolism.” 
Indeed, Sheldon, in his monumental study 
of hemochromatosis, could arrive at no more 
specific conclusion. At present no better 
theory can be proposed. 

The six recorded instances of this extra- 
ordinary type of pigmentation have been 
recognized only post mortem. To recognize 
these cases clinically, it is suggested that 
the occurrence of deafness without specific 
known cause, combined with progressive 
gait disturbance, again of unknown etiology, 
should lead the examining neurologist to 
suspect the of this condition. 
Chemical studies of blood and cerebrospinal 
fluid, with emphasis on the determination 
of abnormal amounts of iron, might then 
prove of significance. 

In summary, the distribution of iron and 
hemofuscin pigments described appears to 


presence 


be a rare disturbance of metabolism, ac- 
companied by slowly progressive loss of 
hearing and difficulty in walking. These 
symptoms appear to be a concomitant of 
the fact that the greatest damage is in the 
regions surrounding the lateral recesses of 
the fourth ventricle, and anterior lobe of 
the cerebellum. No theory as to the etiology 
of the disturbed metabolism can be advanced 
in the present state of our knowledge. 


Summary 

A case of hemochromatotic pigmentation 
of the central nervous system is described. 
The pigment was distributed in peripheral 
zones of the brain stem, olfactory bulbs and 
tracts, and certain cerebellar areas—anterior 
lobe, flocculus, and vermis. There were 
focal deposits in the cortex, pia-arachnoid, 


“© Merritt, H. H., in discussion on Roizin,™ p. 
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and thalamus. Focal gliosis and loss of 
myelin were demonstrated in areas of pig- 
mentation. 

The neurologic symptoms accompanying 
this pathologic picture are diminished audi- 
tory acuity and disturbances in gait. 

Only five other cases showing similar 
pigment distribution and similar symptoma- 
tology have been recorded. 

It is postulated that the iron and hemo- 
fuscin pigmentation result from a disturb- 
ance in metabolism. 
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Ability lo Figures After 


HANS-LUKAS TEUBER, Ph.D. 
and 
SIDNEY WEINSTEIN, Ph.D., New York 


' 
Introduction 

One of the universal aspects of perception 
is its selectivity. At any time, the sensory 
field is segregated into parts which acquire 
dominance for behavior and other parts 
which function as relatively indifferent back- 
ground. Yet little is known of the physio- 
logic basis for such selectivity. It is not 
limited to human perception, but appears in 
other mammals (Lashley,*® Kliiver,?* 
Kohler in birds (Carrick,® Sumner,*! 
Young **), in fish (Herter,* Schaller **), 
and perhaps even in higher invertebrates 
(Boycott,® von Frisch,® Ise '). 

Rubin ** and the early Gestalt psycholo- 
gists (Wertheimer,** Kohler?” Koffka 
have investigated one set of factors that 
determine what part of a sensory field will 
be selected as “figure” and what parts 
will tend to become “ground.” These field 
factors, too, are surprisingly independent of 
structural differences in the perceiver’s 
Many figures that stand 
out easily for man do so for the rat, 
whether normally reared (Lashley *°) or 
reared in darkness (Lashley and Russell,*? 
Hebb '*). Comparative studies thus far 
offer no direct clues to the neural basis of 
perceptual selectivity. 


nervous system. 
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However, species differences do appear in 
the relative ease with which an organism 
can overcome concealing factors in the sen- 
sory field (Kohler,?* Harlow and Settlage,"™ 
Kliiver **), and, in this respect, there may 
be a crude correlation between complexity 
of the brain and perceptual ability. Sim- 
ilarly, brain lesions have been claimed to 
render the perceiver abnormally susceptible 
to factors which make for concealment. 

The claims for such impairment after 
brain injury in man are based on various 
sources. In early studies ( Poppelreuter **) 
the patient was confronted with “mixed” 
figures, in which overlapping contours were 
used to complicate perception (Werner and 
Strauss **). Soon after this came the use 
of reversible figures (Gelb and Goldstein,’ 
Harrower '*). The strongest evidence, how- 
ever, was derived from “hidden figures,” 
that is, complex line drawings in which 
known field factors had been employed to 
produce maximal concealment. Such figures 
had been constructed by Wertheimer,®* 
Kohler,?* and Gottschaldt,!* but were first 
used with brain-injured subjects by Gelb 
and Goldstein ' and are still being used in 
this fashion (Yacorzynski Davis,5* 
Teuber and associates,“ Battersby and asso- 
ciates **. Defective performance on such 
“hidden-figures” tests after brain injury has 
been demonstrated repeatedly, but there is 
little information on the nature of the im- 
pairment, its relation to other sequelae of 
cerebral injury, or its possible dependence 
on particular regions of the brain. 

Available evidence points in two quite dif- 
ferent directions: (1) The deficit may be 
a specific form of central visual disturb- 
ance associated with field defects and other 
signs of damage to central visual pathways 
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( Poppelreuter **7), or (2) the deficit may 
appear with injury in any region of the 
brain, representing a basic disturbance 
which transcends the visual sense modality 
(Goldstein''). This second view agrees 
with the belief (Wertheimer, Kohler,?* 
Duncker,?’ Maier{) that ability to un- 
scramble perceptually complex figures is 
representative of reasoning. 

Impairment as Sign of Visual Defect.— 
From the early work of Poppelreuter,®” it 
would seem that impairment in perceiving 
hidden figures might be a specific sign of 
injury to central visual pathways. Such a 
view would: be consistent with what is 
known about the course of recovery from 
lesions in these structures, and about the 
nature of persistent residual deficits. 

Extensive subtotal lesions of the higher 
visual pathways in man usually result in an 
initial state of blindness, from which re- 
covery occurs in minutes, days, or weeks 
(Poppelreuter,*7 Teuber and Bender**). 
Subtle deficits of visual perception appar- 
ently persist indefinitely in the remnants of 
the visual field, i.e., outside the area of 
residual scotoma. Such defects include im- 
paired adaptation to light and darkness 
(Behr? Krieger and Bender®*), lowered 
fusion thresholds for flickering light 
(Teuber and Bender,§ Battersby”), re- 
duced efficiency tachistoscopic tests 
(Poppelreuter,27 Teuber and marked 
difficulties with complex hidden figures 
(Teuber,** Teuber and associates 

It would seem, therefore, that partial 
lesions of higher visual pathways in man 
have a twofold effect: a focal one, indicated 
by the circumscribed scotoniata in the 
visual field, and a more general effect, viz., 
impaired ability to perceive hidden figures. 
But if visual field defect is a sufficient con- 
dition for the appearance of difficulties with 
hidden figures, it need not follow that field 
defects are necessary. This takes us to the 
second view. 

Impairment as Sign of General Cerebral 
~ + References 54, 55. 
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Dysfunction —For Gelb and Goldstein,'” 
difficulties with hidden figures are the pro- 
totype of nonspecific change in function, 
attributable to cerebral lesions in any lobe. 
Dedifferentiation of figure and ground ap- 
pears in perception as impairment of con- 
tour formation, in the language sphere as 
impaired selection of words or phonemes. 
In fact, some of the aphasias are said to 
be effect rather than cause of impaired se- 
lectivity in reasoning. Partial support for 
these views comes from observation of 
defective performance on _hidden-figure 
tasks in the absence of obvious visual field 
defects (Yacorzynski and Davis,**? Werner 
and Strauss,™* Teuber Particularly se- 
vere deficits are occasionally reported for 
aphasic patients (Bouman and Griinbaum,* 
Woerkom **). Some of this evidence, how- 
ever, has been challenged. 

Isserlin || and von Kuenburg,?* who be- 
lieve that language disorders in aphasia are 
specific and dissociable from impairment in 
perception and thought, have pointed out 
that administration of certain hidden-figure 
tasks involves a good deal of speech. Thus, 
the test used by Bouman and Griinbaum * 
(the Abelson Test!) requires detailed ver- 
bal instructions. The aphasics, therefore, 
may have done poorly because they did not 
understand what the task required. 

An even more serious objection may be 
raised on the basis of data obtained by 
Weisenburg and McBride.** In syste- 
matic study of test performance in aphasics, 
some deficits on nonlanguage tasks were 
found to coexist with verbal impairment, 
but the same nonlanguage deficits appeared 
in patients without aphasia. More recent 
reports have gone further still by suggest- 
ing that lesions of the right temporal lobe 
may lead to greater difficulties on certain 
performance tests than comparable lesions 
of the left temporal lobe (Hebb,’® Milner,** 
Teuber and Weinstein **). If these results 
could be confirmed and extended to hidden- 
figure tasks, we would have evidence for a 
localizable impairment independent of both 
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aphasia and field defect. In that case, 
neither the view of a specifically visual 
basis for deficits on hidden figures nor the 
opposite view, of a (nonlocalizable) general 
disturbance, could be upheld. 

What is needed is the administration of 
hidden-figure tests not only to groups of 
men with lesions in different lobes but to 
men with and without visual field defect, 
and with and without aphasia. We have 
considered these variables, as well as possi- 
ble effects of irritative processes, by com- 
paring brain-injured men with and without 
post-traumatic epilepsy. Other quantita- 
tively defined signs, such as somatosensory 
impairment, were employed, in order to find 
possible lasting sensory defects which might 
result in inferior performance on a hidden- 
figure task. Finally, we have attempted to 
relate performance on a hidden-figure test 
to a_ traditional test of 
(AGCT). 


“intelligence” 


Material and Methods 


Subjects—The 107 subjects for this study (64 
brain-injured men and 43 controls) came from the 
same population of veterans on whom previous re- 
ports from this laboratory were based (Teuber,® 
Battersby? Teuber and Mishkin,” Teuber and 
Weinstein,” Semmes and associates,f Weinstein,” 
Weinstein and associates ™). All men in the present 


{ Semmes and associates.“ Semmes, J.; Wein- 
stein, S.; Ghent, L., and Teuber, H. L.: Changes 
in Somatic Sensation After Penetrating Brain 
Wounds in Man, paper in preparation. 


study had sustained their wounds in World War 
IT, with the exception of one veteran of the recent 
Korean campaign. All were ambulatory at time of 
testing and came voluntarily to the laboratory to 
participate in various studies of sensory and motor 
functions. No attempt was made to select subjects. 

Grouping by Locus of Lesion—For purposes of 
analyzing test results, the subjects in the present 
study were grouped according to location of lesion 
and certain neurologic defects. Subdivision by loca- 
tion of lesion was accomplished as follows: After 
review of surgical and roentgenographic evidence, 
each subject’s wound of entrance (and exit, if 
any), was charted on brain diagrams. Retained 
foreign bodies were recorded in the same fashion, 
as were known intracerebral missile tracts. This 
method records only the minimal extent of each 
lesion and does not yield sufficient evidence regard- 
ing depth of penetration or mass of tissue de- 
stroyed. Each lesion was classified as situated in 


TABLE 1.—Classification of Sixty-Four 
Brain-Injured Men 
A. Distribution of Lesions by Lobe and Laterality* 


Unilateral Lesions Bilateral Lesions 


Right Left 
7 4 


| Right Left 


FT 
FPTO 
PO 


1 
1 
1 
1 
1 
1 
3 
1 
1 
1 
1 


Cbilm 


| woe 


18 


B. Summary Grouping by Locus of Lesion 


Unilateral Lesions 


Restricted | 
to Indicated 
Lo 


Total 
Unilat. 
sion 


Involving 
Additional 
Lobes in Same 


Hemisphere | 
} 
} 


Occipital 


Bilat. for 


Bilateral Lesions Totals 


Total 
Bilat. 
Lesion 


Unilat. for 
Indicated Indicated 
Lobe Lobe and 
Involving 
Additional 
Lobes in 
Opposite 
Hemisphere 


Unilat. and 
Bilat. for 
Each Lobe 


* F,P,T,O, and Cbllm stand for frontal, parietal, temporal, occipital, and cerebellum, respectively. 


| | 
F 7 F 
F 
P 1 1 Pp 
| TO 0 
TO PTO 
Oo 1 4 Oo oO 
0 FP 
0 PTO 
FT FT F 
FP FP F 
FPT 
PT PO 
PO PO. PO 
TO 
PTO 
Cbilm 
Totals = 2 
Lobe | 
| 
| | 
| 
Frontal | 11 9 | 20 11 | 1 } 12 } 32 
Parietal 2 4 | 16 2 | 8 10 | 26 : 
| | 
Temporal 2 12 4 1 8 9 ! 23 
5 9 14 9 5 14 28 
} | | 
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the frontal, parietal, temporal, or occipital lobe, or 
combinations of these, and in the right or left 
hemisphere or both. The resulting classification of 
the 64 brain-injured subjects is given in Table 1. 
Comparisons were made among mutually ex- 
clusive groups, in the following manner: A subject 
with, say, a frontoparietal lesion on the left was 


included in the “frontal” group, the “parietal” 
group, and the “left” group, as well as the “non- 
temporal” and “nonoccipital” groups. Each group 
was compared with the remainder of the brain- 
injured sample; i.e, the men in the frontal group 
were compared with all subjects who did not have 
involvement of the frontal 
groups), and correspondingly 
groups. 


(nonfrontal 
for all other sub- 


lobes 


The scores of the resulting groups were com- 
pared by means of separate analyses of variance, 
namely, controls vs. frontal lesions vs. nonfrontal 
A fifth 
analysis concerned controls zs. right unilateral wy. 
left unilateral zs. bilateral lesions. 


lesions, and similarly for the other lobes. 


Subjects were also grouped according to presence 
or absence of visual field defects, somatosensory 
deficits, aphasia, or post-traumatic epilepsy. Visual 
field defect was defined as before (Teuber and 


Bender “), as inability, in homonymous retinal 


regions, to discriminate presence from absence of 
a stationary circular white target subtending 1 de- 
gree. 


These fields were taken separately for each 


| 


N Aphasia Epilepsy | Detect | 81 | 82 | &3 84 
x | | X 6.001 | 0.001 | 0.001 


1 xX xX 0 
1 x 0 x X | 0.00! 0.001 | 0.001 
0 0 0 0.001 0 


x 0 0 0 0 
x xX 0 “0 x 0.001 0.001 0.001 
x 0 0 | 0.001 | 0.001 “0.001 
x 0 xX 0 
1 0 x x “0 0.01 0.001 0 


Taste 2.—Distribution of Defects of Sixty-Four Brain-Injured Subjects* 


eye, on a Ferree-Rand perimeter at 330 mm. dis- 
tance from the cornea, under 7 f-c. illumination. 

Presence or absence of aphasia was determined 
by the consensus of the laboratory staff (including 
us). In all cases in which aphasia was judged to 
be present, the subjects themselves complained of 
difficulties with language, dating from their injury. 
No attempt was made in the present study to 
classify the individual language disorders. 

For the purpose of this study, post-traumatic 
epilepsy was defined as occurrence of one or more 
unequivocal seizures or seizure equivalents (Jack- 
sonian sensory attacks, episodes ) 
after inclusion of the case into the research pro- 
gram at the laboratory (a minimum of about seven 
years for veterans of World War IT). 

Somatosensory defects were defined in terms of 
the subject’s performance on four separate tests, 
i.e., tests of passive movement, light touch, two- 
point discrimination, and point localization. These 
tests will be described in detail in a forthcoming 
publication (Semmes and associates # ). 
movement was rated as normal or defective; for 


psychomotor 


Passive 


all other somatosensory measures, impairment was 
judged to be present if a subject's threshold ex- 


# Semmes, J.; Weinstein, S L., and 
Teuber, H. L.: Changes in Somatic Sensation 
After Penetrating Brain Wounds in Man, paper in 
preparation. 


Ghent, 


N | Aphasia | Epilepsy Dent Sl | 82 83 S4 
| } 0 Bs 0 | 0.01 
2 o | x | 0 
“0 


“0 xX 0 


1 o | o | 0.001! 0 
1 0 0 0 0.001 0 0.01 
1 0 0 0 o 
1 0 | | © 
5 0 | “0 0 | 0 | 0 
15 o- | sla 


* Each column shows presence or absence of defect for N men, indicated in each row. 81 refers to defective appreciation of passive 
movements; 82, to defective touch sensitivity; 83, defective two-point discrimination; 84, defective point localization. X indicates 


presence of defect; 0, absence of defect; 0.01, presence of defect at 0.01 level; 0.001, presence of defect at 0.001 level. 


indicate absence of data. 


372 


Diaereses 


4 


HIDDEN-FIGURE TEST AFTER CEREBRAL LESIONS 


ceeded the mean of a larger control group at the 
0.01 or 0.001 level. 

The influence of these defects upon performance 
in the hidden-figure task was evaluated by means 
of a series of analyses of variance, viz., controls 
vs. subjects with defects in passive movement vs. 
subjects with sensory defects exclusive of passive 
movement vs. 


subjects without defects. 


Corresponding analyses of 


sensory 
variance were per- 
formed for the other measures of sensory defect. 
The role of severity of sensory defect was also 
explored by comparing controls vs. subjects with 
sensory defects (any or all) not exceeding the 0.01 
level vs. subjects with sensory defects (any or all) 
reaching the 0.001 level vs. subjects without sensory 
defects. 

Analyses for aphasia, epilepsy, and visual field 
defect were performed for controls and the brain- 
injured groups with and without the specified 
defect. The grouping of the 64 subjects according 
to presence or absence of defect is given in Table 2. 

Procedure.—The hidden figures employed in the 
present study were those devised by Gottschaldt,” 


A 


Fig. 1—Sample page of Gottschaldt Test. The 
subject is required to find the figure at the top 
within each of the lower (embedding) figures, and 
to trace it completely with pencil within each of 
the embedding figures. 


and used previously. They are illustrated in full in 
Thurstone’s Factorial Study of Perception.“® A 
sample page is given in Figure 1. The five sections 
of the test were given in fixed order from I to V, 
with the following time limits, respectively: two, 
one, three, four, and four minutes. Great care was 
taken in explaining the task to the subject by means 
of the demonstration items. The few cases of brain 
injury with severe motor impairment of the pre- 
ferred hand (N=3) were permitted to use their 
other hand in tracing the forms. Since there was 
a greater proportion of controls with motor im- 
pairment of the preferred hand due to nerve injury 
(N=5), this factor was considered controlled. 
Scoring was based on total number of items cor- 
rectly traced within the time limits. 


Results 


Analysis of results according to locus of 
lesion (Table 3) revealed that the control 
group surpassed each of the brain-injured 
subgroups to a (P< 
0.001) ; however, none of the brain-injured 
subgroups differed one from the other in 


significant extent 


any analysis (Fig. 2). 

A similar result appeared when the brain- 
injured subjects were classified on the basis 
of the 
Means for each of these subgroups (with 
the exception of those with defective point 
localization) — fell the 
control-group mean (P values ranged from 
<0.05 to <0.01). The same was true for 
men with any sensory defect reaching the 
0.001 (P<0.01), but not for those 
with only the less severe (0.01) defects. 


various somatosensory defects. 


significantly below 


level 


No other group comparisons yielded sig- 
nificant differences. 

Comparisons of scores for the symptom 
groupings, viz., visual field defect, epilepsy, 
and aphasia, are summarized in Table 4. 
In each analysis, the controls surpassed each 
of the brain-injured subgroups (P<0.01 or 
<0.001). 
brain-injured subgroups appeared only in 


However, dissociation among 


the analysis for aphasia. The performance 
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Taste 3.—Mean Scores (Items Correctly Traced), 
and Summary of Analyses of Variance,* for 
Groups Divided by Locus of Lesion 


Groups MS 


| 1605.12 
148.94 


| Control rs. 
Frontal es. 
Nonfrontal 


| Control rs. 
Parietal re. 
| Nonparietal 


| Control rs. 
Temporal rs. 
Nontem poral 


Control rs. 
| Occipital ra. 
| Nonoccipital 


| Control vs. 
R Unilateral rs. 
L, Unilateral rs. 
Bilateral 


* The results of five analyses of variance are given. The 
first value of “mean squares’’ (MS) in each analysis is that 
between groups; the second is within groups. The d/ values 
are 2 and 104, respectively, with the exception of the final an- 
alysis, in which they are 3 and 103. 

+ P<0.001. 


of brain-injured subjects with aphasia was 
not only far below that of the controls 
(P<0.001), but also below that of the 
brain-injured subjects without aphasia 
(P<0.01). The latter, in turn, performed 
more poorly (P<0.01) than the controls 
(Fig. 3). 

This result was analyzed further in order 
whether the scores of the 
aphasics might not reflect merely some non- 
specific intellectual impairment. Scores on 
the Army General Classification Test 
(AGCT, First Civilian Edition) obtained 


to see low 


NUMBE R CORRECT 


Fig. 2—Mean number of figures correctly traced 
by controls (C) and brain-injured subjects grouped 
according to location of lesion. R, right unilateral 
lesion; L, left unilateral lesion; B/L, bilateral le- 
sion; F, T, and O, indicate frontal, parietal, 
temporal, and occipital, respectively; NF, NP, NT, 
and NO indicate nonfrontal, nonparietal, etc. 


within the same year, for the most part, as 
the Gottschaldt scores, were available for 
25 controls, 13 men with brain injury and 
aphasia, and 21 men with brain injury 
without aphasia. An analysis of covariance 
was performed, with AGCT scores as pre- 
dictor variable, for controls vs. aphasics vs. 
nonaphasics. The analysis yielded am F of 
8.61 (P<0.001), indicating that differences 
in general intelligence could not entirely 
account for the group differences on the 
hidden-figure task.* This result is all the 
more remarkable since the product-moment 
correlation coefficient 


(r) between hidden- 


* Dr. L. S. Kogan suggested the following pro- 
cedure as an approximation to the covariance tech- 
nique when regression is heterogeneous 


N—2k 
Walker and Lev may be referred to for expla- 
nation of symbols. 


Taste 4.—Mean Scores (Items Correctly Traced), and Summary of Analyses of Variance* 
for Groups Classified According to Major Symptom 


t's Between Groups 


Groups 


Controls 
| No epilepsy 


11,01¢ 


Control rs. epilepsy 
Control rs. no epilepsy 
| Epilepsy rs. no epilepsy 


Controls 
Field defect 
No field defect 


1494.30 


151.07 


9.89t 


| Control rs. field defect 
| Con. vs. no field defect 
Field rs. no field defect 


Control 
Aphasia 
No aphasia 


1908.66 


143.10 


Control vs. aphasia 
Control rs. no aphasia 
Aphasia rs. no aphasia 


* The results of three analyses of variance are given. 


The first entry for “‘mean squares’’ (M/S) in each analysis is that between 


groups; the second is that within groups. The df values are 2 and 104 respectively. 


+ P<0.001. 
10.001< P<.01. 
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33.63 43 | 1429.43 9.38t 
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24.08 36 | 
3 33.63 43 | 943.76 | 6.12¢ 
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22.73 22 
24.17 24 
4 M N Groups Ms | F 
t's 
33.63 43 1633.50 | 4.24¢ 
18.50 16 3.46t 
4 24.77 48 | 148.39 | | 1.79 
33.63 | 43 
20.96 24 | 
24.55 | 40 | 1.13 
33.63 43 13.34t 
17.065 | 9 3.07t 
25.80 45 2.68% 
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Fig. 3.—Mean number of figures traced correctly 


by controls (C), and by brain-injured subjects 
grouped according to presence or absence of aphasia 
(A), visual field defect (FD), epilepsy (£), and 
somatosensory defect (SD). Absence of a given 
defect is indicated by N. 

figure scores and AGCT scores was positive 
and significant for the control group 
(r=0.83; P<0.001) and for the non- 
aphasic brain-injured group (r=0.69; P< 
0.001). By contrast, the r between hidden- 
figure AGCT in the 
aphasic group was negative and not sig- 
nificant (—0.31), and differed significantly 
from the r’s of the other groups. 


scores and scores 


Comment 


Our results show that impairment on 
hidden-figure tasks follows lesions in any 
lobe of the brain. It also appears irrespec- 
tive of presence or absence of visual or 
sensory symptoms. In all these regards, 
deficits on the hidden-figure test turned out 
to be a nonspecific sequel of penetrating 
brain lesions. However, impairment was 
significantly related to the presence of 
aphasia, since aphasics, as a group, did con- 
siderably worse than nonaphasic brain-in- 
jured subjects, who were surpassed, in turn, 
by the controls. 

Role of Field Defect.—Among the 
least expected findings of this study is the 
field In- 
juries of higher visual pathways resulting 


one concerning visual defects. 
in permanent field defects were not a neces- 
sary condition for difficulties with hidden 
The impairment exists with and 
without concomitant symptoms in the same 
sense modality through which the task is 
perceived. In fact, we need not assume that 


figures. 
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the impairment is limited to vision. A 
tactile analogue of the task might have 
brought out similar deficits. Lacking such 
experimental variations of the task, one 
might wonder whether the symptom was 
unitary—i.e., did men with field defects fail 
on our task in a different way, and for a 
different reason, than those without field 
defect? Observations on test performance 
give no support to this view, since there 
were no indications that men with and 
without field defects failed on different 
items, or worked at different speeds. Both 
groups showed the same kind of impair- 
ment, qualitatively as well as quantitatively. 
Such a conclusion differs from that of 
Poppelreuter,®* who considered impairment 
in perception of complex figures as a symp- 
tom tied specifically to other forms of visual 
dysfunction. However, Poppelreuter’s dif- 
ferent impression may be due to the fact 
that he studied the early after-effects of 
occipital with correspondingly 
greater disturbances than in our 
groups (tested 10 years after the wound- 
ing). Moreover, Poppelreuter relied pri- 
marily on “mixed” figures, rather than on 
hidden figures of the type here used. 
Role of Aphasia.—\n contrast to our 
nondifferential results for visual field de- 
fects was the definite association between 
aphasia and severe impairment on the hid- 
den-figure task. This observation might 
appear incompatible with the lack of asso- 
ciation between test impairment and specific 
locus of lesion. However, one must remem- 


lesions, 
visual 


ber that the nonaphasic group also showed 
significant deficits when compared with the 
controls. It was the severity of the impair- 
that. distinguished aphasics from 
nonaphasics on this task. The result is com- 


ment 


patible with the notion that maximal impair- 
ment was caused by those lesions which 
were either critically placed in several lobes 
or so extensive that a permanent aphasia 
was produced. 

It is unlikely that the greater impairment 
of the aphasics was attributable to their 
language defects as such. There were no 
indications that the aphasics had failed to 
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understand the instructions. They failed 
most frequently by “losing track” of the 
direction of crucial lines in the network of 
interfering contours. In this respect, their 
difficulties were of the same kind as those 
encountered by nonaphasic subjects and 
controls. 

Nor can one equate the impairment of 
the aphasics on the hidden-figure task with 
general intellectual deficit. It is true that 
in controls and in the nonaphasic brain-in- 
jured groups there were significant positive 
correlations between scores on AGCT and 
the hidden-figure task. In the aphasic group, 
however, the correlations between AGCT 
scores and hidden-figure scores were uni- 
formly negative, although nonsignificant. 
Furthermore, inferiority of the aphasics on 
hidden-figure tasks remained a significant 
result when differences in AGCT scores 
were controlled by analysis of covariance. 
The deficit revealed by the hidden-figure 
test is thus not identical with impairment on 
the AGCT. The conclusion seems justified 
that aphasia is associated with a deficit 
which transcends language, but which is not 
identical with intellectual deterioration. 

Impairment on hidden figures does not 
stand alone in this respect. We have re- 
cently demonstrated that aphasics achieved 
significantly lower scores than nonaphasic 
brain-injured subjects on another nonverbal 
task: a conditional reaction (Weinstein and 
associates *'). In this task, subjects had to 
choose a triangle rather than a circle when 
both figures appeared on a_ horizontally 
striped background, and the circle rather 
than the triangle when the background 
stripes were vertical. Here, again, aphasics 
did significantly worse than nonaphasic 
brain-injured subjects, who, in turn, did 
worse than controls. The inferiority of the 
aphasics again remained statistically sig- 
nificant when differences on the AGCT 
were controlled by analysis of covariance. 

Both types of nonverbal deficit found for 
the aphasics—impairment on hidden figures 
and on conditional reaction—were also 
present in subjects who did not show 
aphasia and had lesions of the right (and 
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presumably nondominant) hemisphere. 
However, the group with right-hemisphere 
involvement showed the deficits to a signifi- 
cantly less degree. In this respect, our find- 
ings do not agree with expectations based 
on results of Weisenburg and McBride,*? 
who found equal amounts of impairment on 
nonverbal tasks in aphasics with left-hemis- 
phere lesions and in nonaphasic patients 
with lesions of the right hemisphere. Our 
findings likewise restrict the generality of 
conclusions one might draw from observa- 
tions by Hebb,!® Milner,** and us ( Teuber 
and Weinstein *?), who noted maximal 
deficits on certain nonverbal tasks in sub- 
jects with right temporal lesions. 

The severe impairment of aphasics on 
hidden figures and conditional reaction 
which we have found does not encourage 
interpretations of the aphasias as specific 
losses of associations or engrams for lin- 
guistic patterns (Isserlin,; Kleist,** Niel- 
sen **). Instead, our observations support 
the view that an important aspect of aphasia 
is defective organization or selection of 
material (linguistic as well as nonlinguis- 
tic), a disturbance manifested only partly 
in the obvious difficulties with linguistic re- 
ception or expression ( Pick,** Goldstein," 
Woerkom). We do not wish to imply 
that all types of aphasia are alike in this 
respect ; appropriate subdivision of a larger 
group of aphasics might reveal differences. 
Yet the defect in organization must be a 
sufficiently prominent feature of several 
forms of aphasia; otherwise, it would not 
have shown itself so clearly in our group, 
which combined aphasics irrespective of 
type. 

Problem of Localization —Our analysis 
of impairment on hidden figures has shown 
no relation to any concomitant defect with 
the exception of aphasia; similarly, there 
was a striking absence of localization for 


this deficit. Subjects performed poorly with 
injury in any lobe. One might say that 
such ubiquity of deficit merely reflects 
diffuseness of cerebral lesions in this study. 


’ + References 20-22. 
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According to this view, it is the lesion rather 
than the symptom that is generalized. This 
view, however, becomes difficult to maintain, 
since certain differential test results have 
previously been obtained in our laboratory 
for the same population (Teuber and Mish- 
kin,#® Semmes and associates,*° Wein- 
stein™). [Failure to find a localization for 
deficits on hidden figures must be referred 
to the nature of the task rather than the 
groups tested. 

The generality of the deficit may turn 
out to be trivial if the task was so com- 
plex that a localized impairment could not 
be expected. If adequate performance on 
a test depends on a number of different 
functions each of which is crucial, then any 
lesion sufficient to upset one of them may 
lead to significant general impairment. In 
its most general form, the argument is un- 
answerable. However, it is not clear how 
subordinate elements of the Gottschaldt task 
could be identified. 

A great deal of work on localization of 
cerebral function has been guided by the 
implicit argument that nonspecific effects of 
lesions are to be classed as preliminary re- 
sults, awaiting analysis into separate aspects 
susceptible of separate localization. The 
argument amounts to a petitio principii; its 
acceptance would forever prevent discovery 
of general effects of cerebral lesions, which 
might coexist with specific effects already 
observed. lor the time being, we prefer 
to proceed in empirical fashion and to place 
equal confidence in the nonspecific effects 
of brain injury, as revealed by the hidden- 
figure task, and the specific (localizable ) 
effects revealed by so many other tasks thus 
far employed. 

We may therefore conclude that cerebral 
lesions in man have twofold effects: specific 
and general; which one appears is a func- 
tion of the tests employed. At this stage, 
one should not stress one type of finding 
at the expense of the other, since no one 
has pushed the analysis of behavior far 
enough to permit assignment of empirical 
weights to specific or general symptoms. 
The situation is similar in current animal 


studies; there some tests bring out defects 
which are clearly localizable (delayed re- 
sponse, certain visual discrimination tasks), 
while performance on other tests, e.g., cer- 
tain conditional reactions, is affected by in- 
jury in any lobe. Such findings recall the 
belief of Flourens,* who assigned to all 
major sectors of the forebrain an action 
commune, in addition to their action propre. 
If one considers the wide scope of  per- 
ceptual selectivity in higher forms, one can 
understand its dependence on such common 
action of the brain, and its nonspecific de- 
cline, after brain injury in man. 


Summary 


Sixty-four men with traumatic, penetrat- 
ing brain wounds, and forty-three controls 
with peripheral-nerve injury were tested on 
a hidden-figure task. Although none of the 
brain-injured groups, differentiated on the 
basis of locus of lesion, differed one from 
the other, all brain-injured subgroups were 
significantly inferior to controls. When the 
brain-injured population was subdivided ac- 
cording to presence or absence of neurologic 
defect, neither those with visual field defect, 
nor those with epilepsy, nor those with 
somatosensory defect were more impaired 
than brain-injured persons without such de- 
fects. The group with aphasia, however, 
performed significantly worse than the non- 
aphasic brain-injured group, which, in turn, 
was surpassed by the controls. These dif- 
ferences remained, even after statistical 
elimination — of differences — in 
intelligence. 


present 
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Case Reports 


Alteration of Consciousness: Tumor of the Reticular Activating System 


N. L. MASON-BROWNE, M.B., Essondale, B. C.. 


nada 


with 
remarked 


INSCIOUSNESS is a_ word 
many meanings. Schiller! 
that it may connote attending, sensing, being 
alive, being responsive to stimuli, having in- 
sight, being able to communicate, and the 
psychoanalysts give it another interpreta- 
tion. It can also be described as a state of 
passive awareness independent of speech or 
movement. Such a definition applies to 
crude as distinct from discriminative con- 
sciousness and will be the definition used 
here. 

Le Gros Clarke? has drawn attention to 
the function of the thalamic and brain-stem 
reticular system as the possible structural 
basis of what may be called a general back- 
ground of consciousness. Interest in the 
reticular system as the activator of con- 
sciousness originates largely from animal 
experimental work of Magoun * and others. 
Clinical evidence in support of this hypo- 
thesis is rare, and it is partly for this reason 
that a case admitted to the Royal Edinburgh 
Hospital for Mental and Nervous Disorders 
is of special interest. The case was one of 
brain stem tumor, and the predominant 
symptom was alteration of consciousness as 
defined above. It is felt to be important that 
data obtained in animal experiment should 
be supported in this way by clinical findings 
in man. 

Throughout the fiber laminae of the 
thalamus, hypothalamus, midbrain, pons, 
and medulla are diffusely scattered forma- 
tions of small cells, the so-called “intralam- 
inar nuclei.”” These nuclei, together with the 
midline nuclei of the thalamus, form the 
brain-stem reticular system, which has dif- 
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fuse nonspecific cortical and rhinencephalic 
projections. Embedded among the thalamic 
intralaminar nuclei are to be found the 
principal nuclei of the thalamus, which 
have, in contrast, well-known specific pro- 
jections of the cortex. The principal nuclei 
are held to be responsible only for specific 
modes of discriminative awareness appear- 
ing on the back cloth of a general non- 
specific consciousness. 

The intralaminar nuclei of the reticular 
system appear to control rhythmical activity 
of the cerebral cortex. Animal experiment 
has also demonstrated that stimulation of 
these nuclei produces apparent alterations 
in conscious awareness similar to petit mal 
in man. It has been postulated, 
therefore, that cortical activity and con- 
sciousness are dependent upon controlling 
function of the reticular system, that this 
system maintains a state of consciousness, 
and that reduction in activity of the system 


seizures 


produces reduction of consciousness. 

Work by Moruzzi and Magoun *; Starzl, 
Taylor, and Magoun* ; Magoun * alone, and 
others has demonstrated the existence of 
this system, which has been shown to re- 
ceive visual, auditory, somatic, and visceral 
impulses. It is probable, however, that the 
reticular system is more than a relay station 
on conduction routes to the cortex, with its 
well-known centrifugal and centripetal pro- 
jection paths. Evidence for this assumption 
lies in the fact that incoming fibers to the 
reticular system are not in any way organ- 
ized. The whole system diffusely subserves 
all sensory modalities. The system would 
therefore seem to be one consisting of neu- 
rons all interrelated by numerous relays, and 
all capable of equivalent discharge by all 
types of stimulation, whether these are 
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peripherally or directly produced. It follows 
from this that the system cannot be con- 
cerned so much with the conscious differ- 
entiation of one sensation from another as 
with a state of consciousness, of basic 
awareness, common to all modalities of sen- 
sation. Thus, the reticular system may be 
thought of, in the light of present knowl- 
edge, as an activating system necessary for 
consciousness. It would seem that both this 
activating system, with its at present un- 
known cortical connections, and the prin- 
cipal nuclei of the thalamus, with their 
known projection systems, are simul- 
taneously activated by peripheral stimuli- 
the one subserving a general substratum of 
consciousness or awareness, and the other, 
specific modalities. 

Experimental work has also been done to 
demonstrate the effects of interference with 
this activating or reticular system. 

In 1939 Ranson * showed experimentally 
that lesions in the lateral border of the 
hypothalamus and caudally as far as the 
mammillary bodies produced somnolence, 
while catalepsy followed damage to the brain 
stem from the ventral hypothalamus to the 
third nerve. Ranson considered that the 
posterior hypothalamus was implicated in 
consciousness. It now seems probable that 
the somnolence was due, rather, to lesions 
in the hypothalamic components of the 
reticular system. 

Artificial destructive lesions in the reticu- 
lar system have produced profound loss of 
consciousness. The effects of lesions made 
by electrodes anywhere on the reticular sys- 
tem have also been investigated by Linds- 
ley + and French and Magoun."' It was 
shown that such lesions produce what was 
called “chronic somnolence,” with extreme 
unresponsiveness, immobility, failure of 
purposive movement, and varying degrees 
of hypokinesia to complete akinesia, and 
that these effects do not vary with the 
site within the reticular system of the arti- 
ficial lesion. Experiment further showed 
that the long motor and sensory systems 


+ References 9, 10. 


of these hypokinetic experimental subjects 
had not been affected. It was also demon- 
strated that the extent of somnolence and 
hypokinesia produced was dependent upon 
the quantitative amount of reticular system 
involved in the artificially produced lesion. 
Since it has been shown that the system 
diffusely subserves all sensory modalities, 
all this evidence would seem to support fur- 
ther the hypothesis that the reticular sys- 
tem acts as a whole, influences the whole 
cortex diffusely, and responds as a unit to 
all modalities of sensation. It is interesting 
to note that in some of the subjects of the 
experiments in which lesions of the brain 
stem were electrically induced, progressive 
improvement in responsiveness was noted 
after a lapse of time. This would suggest 
that the cells concerned may not have been 
permanently destroyed, but that as_ their 
functional activity returned so did con- 
sciousness. 

All these conclusions as to the role of 
the reticular system in consciousness have 
been made as the result of animal experi- 
ment using cats and monkeys. It is note- 
worthy that the effects of lesions in the 
activating system of the animals with the 
higher degree of encephalization—the mon- 
keys—were even more marked than the 
effects of similar lesions in cats. It would, 
nevertheless, be unjustifiable to draw con- 
clusions regarding human behavior without 
evidence of human clinical material. 

Depression of responsiveness, of reactive 
ability, and of purposive movement follow- 
ing vascular or traumatic interference with 
the human brain is a commonplace. This 
has been demonstrated by Kubik and 
Adams," in 1946, and by Purdon Martin," 
in 1949. 

After work upon lesions of this sort, 
Dandy ™ considered the striate body to be 
the center of consciousness, a contention 
later contradicted by Meyers.'® 

Watson ¢ recently reviewed a number of 
cases of rupture of aneurysms in the neigh- 


t Watson, W. S. W.: Personal’ communication 
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borhood of the anterior communicating 
artery, and of lesions in the distribution of 
the basal perforating branches of the an- 
terior cerebral artery at its origin. This 
was the area which Hughlings Jackson ™ 
thought might be associated with conscious- 
ness. It was found that such lesions, or 
indeed others at strategic levels of the 
diencephalon or brain stem, produced total 
loss or global impairment of consciousness, 
possibly through interference with the 
reticular system. Watson found that rup- 
tured aneurysms of the vessels referred to 
produced global impairment of conscious- 
ness for varying periods of time. He con- 
cluded that this effect and the brain stem 
ischemia causing it were originally deter- 
mined by stretch and spasm of the vessels 
at the time of aneurysmal rupture and were 
accentuated by local retraction and hypo- 
tension at operation. He remarked, how- 
ever, that it was not clear what relationship 
this mechanism had to the reticular activat- 
ing system. ~ 

An accurate assessment of the relatively 
short-term clinical effects of such lesions 
as Watson has reviewed is indeed difficult. 
It may be that the manifestations noted are 
not to be imputed directly to the brain stem 
ischemia, but, rather, to near or distant dis- 
turbances of cerebral function. 

For this reason, evidence dependent upon 
more permanent clinical alterations of con- 
sciousness is of more value. It is such evi- 
dence that is rare. 

As early as 1890 Mauthner postulated a 
sleep center in the brain stem. In 1904 it 
was noted by Gordon Holmes ™ that lesions 
in the area of the red nucleus produced 
drowsiness, and, again in 1920, Kinnear 
Wilson ?* observed that unconsciousness re- 
sulted from midbrain compression. Pen- 
field,2® in 1938, indicated that the area 
concerned with consciousness lay in the 
periaqueductal gray matter. 

In 1941 Cairns, Oldfield, Pennybacker, 
and Whitteridge *° published their case of a 
third ventricle cyst producing alterations in 


consciousness and behavior which they 
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labeled “akinetic mutism.” This case was 
published before attention became focused 
upon the reticular system. The authors 
agreed with Penfield’s localization, but also 
implicated the hypothalamus as being re- 
sponsible for a synthesis of external and 
internal sensory impressions, and thus for 
consciousness. 

In 1942 Dempsey and Morison *! found 
that stimulation of the midline thalamic 
nuclei, structures included in the reticular 
system, resulted in a diffuse, rather than 
localized, cortical activation. 

As a result of study of his neurosurgical 
cases, Geoffrey Jefferson?? observed in 
1944 that injury to the brain stem produced 
what he called parasomnia. 

In 1948 and 1951 Thompson and Niel- 
sen,” and Thompson ** postulated that the 
area of conjunction of hypothalamus, sub- 
thalamus, and mesencephalon is that respon- 
sible for background consciousness. 


In 1952 French*®* reported three cases 
with injury to the cephalic part of the brain 
stem. All the patients showed hypokinesia 


and mutism; they were inert and appeared 
to be asleep. Unfortunately, however, all 
his cases had additional lesions in locations 
other than the brain stem. While the cases 
are therefore suggestive, they cannot be 
taken as conclusive evidence that conscious 
awareness is dependent upon the integrity 
of the brain stem and reticular system. 

Michael Jefferson,* in 1952, also pub- 
lished an account of six cases, all of whom 
showed disturbances of consciousness in 
association with lesions of the brain stem. 
He cited three cases of suspected angioma, 
one of suspected basilar aneurysm, one of 
basilar artery aneurysm, and one in which 
the causative lesion was unknown. Since all 
the patients recovered, no autopsy confirma- 
tion of these diagnoses was available. While 
Jefferson suggests that interference with 
brain-stem function was the probable cause 
of the disturbances of consciousness noted 
in his cases, he also admits that this was 
no more than a speculation, requiring path- 
ological proof. 


4 
} 
= 


ALTERATION OF CONSCIOUSNESS 


In the same year Cairns **7 reviewed many 
cases of disturbances of crude conscious- 
ness. He showed that consciousness was 
affected by lesions anywhere in the brain 
stem, but went a step further by pointing 
out that the degree of unconsciousness and 
its physical concomitants, such as hyper- 
ventilation or pyrexia, varied with the site 
of the lesion, which could thus be localized. 
Jasper ** had pointed out that the reticular 
system of the thalamus is more highly dif- 
ferentiated than the more caudal portions 
in its effect upon consciousness. Cairns con- 
cludes his paper by postulating a mechanism 
concerned with awareness in the neighbor- 
hood of the third ventricle and independent 
of the great ascending and descending 
tracts. He was unable to conclude that such 
a mechanism was located in the reticular 
system. 

An account of this rare case, in which the 
diagnosis was verified pathologically, would 
seem, in spite of its singleness, to be a valid 
contribution to the consideration of the role 
of the reticular system and its effect upon 
consciousness. The case bears a remarkable 
resemblance to the one originally described 
by Cairns *° and his associates. In addition, 
the account forms an interesting speculative 
basis for future work upon the part played 
by the reticular system in the production of 
psychotic stuporous states. 

Report of Case 

A woman aged 41. No relevant family or early 
history. Married a laborer at 18. She had eight 
children, all alive and well. She was a_ jolly, 
friendly, hard-working, house-proud, thrifty per- 
son with few interests outside her family and 
home. Her last child was born prematurely and 
precipitately, when she was 39. Nine months later 
she began to show certain abnormalities, which 
are enumerated below. 

(a) Trance-like States: These were episodes 
during which the patient would, in the midst of 
household activities, suddenly become inert and 
unresponsive and as suddenly, about 10 minutes 
later, would resume where she had left off. 

(b) Drop Seizures: Two to three months after 


the onset of the trance-like states she began to 


have seizures in which she would, without warning, 


fall suddenly to the ground, almost immediately 
getting up and appearing normal but with no ex- 
planation of what had occurred. These seizures 


increased in frequency until, within six or seven 
months of their onset, they were occurring every 
three or four days. 

(c) Intermittent Personality Changes: At the 
same time as the drop seizures started, but in 
no other relation to them or to the trance states, 
the patient began to show intermittent changes 
in behavior, when she would become irritable and 
careless of her housework and family. Such al- 
terations in behavior would last about 36 hours 
and occurred at intervals of a few days; before 
and after them she was her usual self. 

(d) Memory Defects: Sixteen months after 
the development of the trance-like states the 
patient began to show lapses of memory in the 
performance of her household tasks, making 
many minor mistakes and becoming irritable when 
these were pointed out to her. 

(e) Loss of Financial Acumen: About three 
months later she became progressively more un- 
able to manage the household allowance and 
started to spend money indiscriminately. 

(f) Further Continuous Personality Changes: 
Concurrently with the above change she began 
to be more continuously unpredictable and _ irri- 
table and, for the first time, emotional. 

(g) Visual Defect: About the same time as 
this alteration in personality occurred, it was 
noticed that the patient was having difficulty in 
seeing persons or objects on her right side. 

(h) Right-Sided Paresis: Three months later 
she began to drag her right foot and started using 
her left hand instead of her right. She began to 
find difficulty in dressing herself. 

(i) Major Epileptiform Seizures: Concurrently 
or slightly preceding the start of the paresis, the 
patient had her first major seizure, with tonic 
and clonic convulsions followed by heavy sleep. 
There were no premonitory signs or after-effects. 
The seizures took place with increasing frequency, 
until before admission up to five were occurring 
every day. These finally—two years after the start 
of the trance-like states which were the initial 
signs—led to her referral for neurosurgical as- 
sessment. 

At examination she was apathetic and just 
rousable, opening her eyes when questioned but 
otherwise making no response. Positive findings 
were right homonymous hemianopia, right upper- 
motor-neuron facial weakness, right-sided 
hypertonicity, with motor weakness more marked 
in the arm than in the leg. Plantar responses were 
extensor. The EEG suggested the possibility of 
an abscess or a rapidly growing tumor with pre- 
dominant involvement of the left cerebral cortex. 
Left carotid angiography and CSF studies were 
negative. Ventriculography showed enlargement 
of the interpeduncular space and suggested the 
presence of an irregular tumor of the anterior 
portion of the third ventricle. An epidermoid 
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cyst was incompletely removed from this area 
three days after her admission. Postoperatively 
she remained apathetic but responsive to painful 
stimuli. She was admitted to the mental hospital 
12 days after her operation, She was then quite 
immobile and mute. Her respirations were quiet 
and steady. Her eyes were open and deviated to 
the left, and absence of the right blink reflex was 


indicative of right-sided hemianopia. Her head 
was turned slightly to the left, and she showed 


slight right facial flattening; grasp reflexes were 
present but were slightly stronger on the left. 
Withdrawal reflexes to pinprick were present 
over the trunk, both legs, the arms, and the face. 
There was slight hypertonus of the right leg and 
arm. Plantar responses were extensor. She was 
able to obey the repeated command to put out 
her tongue, and she made occasional purposive 
movements with both arms. 

She showed some pseudocatalepsy in that when 
her left arm was lifted it tended to remain in the 
position in which it had been put for a consider- 
able time. She was incontinent of urine. She was 
propped up in bed; a pen was put into her hand, 
and it was explained to her that she was required 
to sign her name. She appeared to understand 
what was wanted, grasped the pen feebly, but 
making a few meaningless 
scratches on the paper. Similarly, she was unable 
to make a cross. An attempt to get her to make 
a cross with her left hand was also unsuccessful. 
Her expression, while neither alert nor changing, 
was not that of a stuporous patient. She seemed to 
be aware and to have some retention of affect. 
She did not respond to the voice by any change of 
expression; yet one felt that behind this external 
appearance there was a sentient human being. It 
was considered that the peculiar mental condition 


succeeded only in 


she exhibited bore a striking resemblance to the 
syndrome entitled akinetic mutism described by 
Cairns, Oldfield, Pannybacker, and Whitteridge,” 
and which has already been mentioned. 

She remained in this state for about 10 days. 
She was able to get up about a month following 
admission. She was no longer hypokinetic and mute 
but remained dull, lethargic, and listless, with no 
memory for the past, little knowledge of the pre- 
sent, and no interest in the future. She displayed 
a global memory defect, perseverated, and began to 
steal from other patients. Gradually she became 
more and more unoccupied and lacking in spon- 
taneity. She showed considerable emotional blunt- 
ing. She was able, however, to answer questions 
fairly coherently. Four months after 
she began to have grand mal seizures, sometimes 
as many as three a day. She was by this time 
existing at a very primitive level. Her behavior 
and attitude at times approached those of akinesia 
and mutism, but she remained conscious and aware 
of her surroundings. She continued in this way 
until she died, of pneumonia, six and a half months 
following admission. 


admission 


At autopsy (Figure) an infrafrontal epidermoid 
cyst presented at the base of the brain, obscuring 
it. This craniopharyngioma, arising from the rem- 
nants of Rathke’s pouch, extended upward into 
the region of the third ventricle and hypothalamus. 
The greater part of the cavity of the third ven- 
tricle was obliterated, and the lesion extended as 
far forward as the undersurface of the anterior 
two-thirds of the corpus callosum. Posteriorly and 
inferiorly it lay in relation to the midbrain and 
pons. There was involvement of the optic tract 
posterior to the optic chiasma, with extension of 
this involvement to the left toward the internal 
capsule. 


Tumor of reticular 
activating system. 
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Comment 

The cortex has long been held to mediate 
consciousness. That this is wholly correct 
has been called in question by the experi- 
mental work of Magoun and others, who 
have postulated that the diffuse projection 
system of the brain stem may be responsi- 
ble for crude consciousness or awareness. 
The integration of clinical material with 
this work has remained incomplete. 

The case reported is that of a woman 
aged 41. During the two years preceding 
admission her cardinal signs were episodic 
disturbances of consciousness. An epider- 
moid cyst of the third ventricle was in- 
completely removed at operation. She lived 
for about seven months after this but to- 
ward the end of this period again showed 
a marked impairment of consciousness. At 
autopsy no herniation of the brain stem and 
no evidence of hydrocephalus or of pressure 
on the cortex was found. During life there 
was no indication that her symptoms were 
due to cerebral anoxia. All her symptoms 
must therefore have been due to the local 
effect of the tumor of the brain stem. 

Attention is drawn to two noteworthy 
features of the case. 

At the time of her admission to the men- 
tal hospital the patient was in a state of 
akinetic mutism closely approximating that 
of the famous case described by Cairns and 
associates.*" Both cases showed gross 
fluctuating impairment of awareness or 
wakefulness and motor activity. There fol- 
lowed, in the present case, a considerable 
amelioration of the impairment of con- 
sciousness, an amelioration which persisted 
more or less unchanged until her death, al- 
though the remaining tumor must still have 
been enlarging. The akinesia and mutism 
are explainable in terms of postoperative 
cerebral edema, but the impairment of con- 
sciousness persisted too long after operation 
to be so accounted for—that these signs 
should not have returned later in the illness 
can only be ascribed to the presumption 
that the continuing growth of the tumor 
was taking place in such a direction as not 


to involve further brain stem destruction. 
There is, however, no satisfactory answer 
to this problem. 

It was noted earlier that in animal ex- 
periments with electrically produced lesions 
in the brain stem, progressive improvement 
in awareness occurred after the lapse of 
varying periods of time. It was suggested 
that the cells concerned were not per- 
manently destroyed, but that as their func- 
tional activity returned, so did the level of 
consciousness rise. This may be the ex- 
planation of the disappearance of akinesia 
and mutism characteristic of the postopera- 
tive course in this case, assuming a fluctuat- 
ing accession and recession of the tumor 
growth. 

There is another feature of the case 
which is still unsolved. For the two years 
preceding this patient’s admission to a 
neurological unit, she showed as her cardinal 
signs transitory and episodic disturbances 
of consciousness which have been described 
as trance-like states. These appear to have 
been akin to fleeting episodes of akinetic 
mutism. 

Transitory epileptiform attacks in cases 
‘of tumor of the cerebral cortex are common, 
and by their focal signs indicate the site 
of the tumor. The episodic alterations in 
consciousness which occurred in this case 
during the two preoperative years may be 
susceptible of a similar explanation. 

The case reported was one of an epider- 
moid cyst affecting the rostral end of the 
brain stem. It was a destructive lesion of 
nerve tissue, and its principal effect was 
gross impairment of consciousness. It has 
been established by previous animal and 
clinical work that such signs as were pre- 
dominant in this case need not have been 
produced by interference with the great 
ascending and descending tracts. Thus the 
presumption that disordered function of the 
reticular activating system was responsible 
is reasonable, although the mechanism re- 
mains unestablished. 

It is now generally agreed that the main- 
tenance of consciousness depends upon an 
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area and upon an unknown mechanism 
within the brain stem. 

Cairns 27 has established that destructive 
lesions in the anterior part of the third 
ventricle produce, variously, stuporous 
states, fits of various types, including petit- 
mal-like fits, and in one case a condition 
resembling catatonic schizophrenia. The 
consideration that this has many possible 
implications with regard to psychotic 
stuporous states is very pertinent and gives 
rise to obvious speculation. The observa- 
tion does establish that somewhere within 
the brain stem lies a mechanism intimately 
concerned with the maintenance of con- 
sciousness, a fact confirmed by the case re- 
ported here and by other clinical material 
which has been reviewed. 


Summary 

A brief description of the reticular sys- 
tem of the brain stem is given. 

Some of the available experimental and 
clinical evidence that destructive lesions to 
the brain stem produce impairment of con- 
sciousness is reviewed, and it is concluded 
that this is probably due to interference 
with the brain-stem reticular system. 

A single case of tumor is reported. The 
case was that of a destructive lesion in- 
volving the rostral end of the brain stem 
and producing gross impairment of con- 
sciousness as its cardinal sign. 

It is accepted that no conclusions can be 
drawn from a single case, but it is con- 
firmed and emphasized that destructive 
lesions to the brain stem produce states 
closely akin to many psychotic conditions in 
which alterations of consciousness are in- 
volved, and whose causation remains ob- 
scure. 

The speculation is made, subject to fur- 
ther clinical observation of others, that cer- 
tain psychotic states may be due to 
disturbances of the brain-stem reticular sys- 
tem. 
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Abstracts from Current Literature 
Epirep By Dr. BERNARD J. ALPERS 


Anatomy and Embryology 


ASCENDING PATHWAYS OF THE TRIGEMINAL NERVE IN Cat. C. M. Berry, F. D. ANbveRSON, 

AND D. C. Brooks, J. Neurophysiol. 19:144, (March) 1956. 

Berry, Anderson, and Brooks report observations on the ascending trigeminal pathways 
studied electrophysiologically. The ventral secondary tract, composed of rapidly conducted 
potentials, was found along the contralateral medial lemniscus. A dorsal ascending pathway, 
consisting of rapidly conducted potentials, was found bilaterally just lateral to the medial 
longitudinal fasciculus. Both early and late potentials were found in the medial regions of 
the thalamus. Attempts to trace the continuity of an isolated pathway was limited by the 
diffuse distribution of potentials between the midbrain and the thalamus, Since rapidly con- 
ducted potentials appeared in the centrum medianum, it is suggested that the medially placed 
extralemniscal pathways are not exclusively “slow” with trigeminal nerve stimulation 
Srekert, Rochester, Minn 


Comparative Histotocic AND ELecrroN Microscope INVESTIGATIONS OF THE CENTRAL 

Nervous System. L. Roizin and L. DMocuowskt, J. Neuropath. & Exper. Neurol. 15:12 
(Jan.) 1956. 

Roizin and Dmochowski report extensive observations on the spinal cord of the guinea 
pig studied by means of the electron microscope. The tissues were treated with osmic acid. 
They noted distinctive morphologic aspects of the nucleolus, nucleus, and nuclear membrane 
and the complex structural organizations of the cytoplasm of neurons. The nucleolus con- 
sisted of a solid structure with irregular contours and no visible limiting membrane, and 
from it irregular strands extended into the’ nucleoplasm. The nucleus was composed prin- 
cipally of irregular clumps of dense particulate material scattered within a pale nucleoplasm. 
Nissl constituents, mitochondria, and opaque osmiophilic structures were seen commonly, 
and the Golgi apparatus and neurofilaments occasionally in the cytoplasm. 

The glial elements consisted of a well-defined, centrally placed, oval nucleus with a dense 
single osmiophilic membrane, cellular body, and processes. Mitochondria were seen in the 
glial cytoplasm. 

The myelin sheath appeared as a dense osmiophilic structure, laminated concentrically 
in certain instances. The oxoplasm of the nerve fibers disclosed a large number of neuro- 
filaments. 

Srexkert, Rochester, Minn. 


Physiology and Biochemistry 


ALDOSTERONE IN CLINICAL Mepicine—Past, PRESENT, AND FUTURE. 
Arch. Int. Med. 97:135 (Feb.) 1956. 
Conn reviews the historical background of the recent discovery and isolation of the new 
and potent electrolyte-regulating adrenocortical harmone, aldosterone. Both primary and 
secondary forms of hyperaldosteronism and hypoaldosteronism are described or hypothesized. 


J. W. ‘Conn, A. M.A. 


Primary forms are classified as pure or mixed, depending upon whether over-all-adrenal 
stimulation/depression or specific aldosterone stimulation/depression is encountered. Secondary 
forms of hyperaldosteronism, as seen in various states associated with edema, nephrosis, 
congestive cardiac failure, etc.; or without edema, as seen in severe diaphoresis or dietary 
restriction of sodium, both pure and mixed, are described. The more obscure secondary 
hypoaldosteronism syndromes are suggested. Ten cases of primary hyperaldosteronism, in which 
the pathological substrate consisted of a adrenocortical tumor, are reviewed. All these cases 
exhibited hypokalemia, hypernatremia, and alkalosis, and of particular neurological interest 
were neuromuscular disturbances, such as tetany, periodic weakness, paresthesiae, along with 
other symptoms, such as polydipsia, polyuria, and arterial hypertension. The prompt disappear- 
ance of all the above-described symptoms following surgical removal of the cortical adenoma 


388 


ABSTRACTS FROM CURRENT LITERATURE 


suggests a definitive form of therapy for certain neuromuscular disorders, such as familial 
periodic paralysis in a certain number of instances, of which investigation may reveal this 
pathological defect. 

Parsons, Montrose, N. Y. 


THE PREPARATIVE ISOLATION OF CEREBROSIDES. N. S. Rapin, J. R. Brown, and F. B. Lavin, 

J. Biol. Chem. 219:977 (April) 1956. 

Starting with commercial cerebroside concentrate (24% pure), the material is extracted 
with ether and hot alcohol, processed chromatographically with Florisil to remove phosphatides, 
and passed through a column of mixed ion exchange resins, which yield, without recrystalliza- 
tion, cerebrosides 88% pure. After precipitation as a barium derivative, it is crystallized. 
A method for determination of galactose in cerebroside is presented. 

Pace, Cleveland. 


Coppek CONTENT OF THE BRAIN AND Liver IN HEPATIC ENCEPHALOPATHY. H. Porter and 

R. D. Apams, J. Neuropath. & Exper. Neurol. 15:61. (Jan.) 1956. 

Abnormalities of copper metabolism are a constant finding in hepatolenticular degenera- 
tion; the copper contents of the liver and of the brain and the amount of urinary excretion 
of copper are all increased. In hepatic encephalopathy or hepatic coma, the copper content 
of the liver, the urinary excretion of copper, and the levels of copper in the plasma may be 
increased. Porter and Adams analyzed the copper content of the putamen and of the liver 
in patients who died in hepatic coma (most commonly caused by alcoholic cirrhosis) and in 
suitable controls. The average copper content of the liver was noted to be increased, but 
not consistently. There was no significant difference in the copper content of the brain of 
those with hepatic coma and those serving as controls. 

SrekKeRrT, Rochester, Minn. 


On tHe Muscutar Ricipiry AND HyperreFLEXIA Due to HyYpoTHERMIA IN MAN WITH 
OBSERVATIONS ON THE ACCOMMODATION OF PERIPHERAL Nerve. JOHN A. StMpson, J. 
Neurol. Neurosurg. & Psychiat. 18:191 ( Aug.) 1955. 

The clinical picture of progressive hypothermia is characterized by a progressive delay of 
cerebration, dysarthria, and a sluggish response of the pupils to light as the temperature is 
reduced below 80 F. An unusual feature is the retention of muscle tone and stretch reflexes 
luring hypothermia. 

Simpson reports a case of accidental hypothermia in a 77-year-old white man who was 
found in an unconscious state after having been exposed in an unheated room with a tempera- 
ture of approximately 48 F for four days. Examination of the patient revealed a_ rectal 
temperature of 72.5 F, and there was increased resistance to all passive movements of the 
limbs. As the patient’s body was gradually warmed by a radiant heat cage, he became more 
restless, and it became difficult to restrain the movements of his limbs. He remained comatose, 
and all muscle groups exhibited marked rigidity with greatly overactive tendon reflexes. 

The nerve accommodation of the ulnar nerve in this hypothermic patient was found to be 
comparable to that in a patient with latent tetany. The diminished accommodation of peripheral 
nerve is usually accompanied by lowering of the rheobase and results in repetitive firing of 
motor units in response to a single stimulus to the axon, as in tetany. Simpson believes that 
this state is a major factor in the hyperreflexia of hypothermia and that the hypertonic state 
may be analogous to tetany. 

MaAnpeL, Philadelphia. 


HypopHysectoMy IN MAN. R. Lurt, H. Otivecrona, D. Kornerup, and H. LyuNGGREN, 

Brit. M. J. 2:752 (Sept. 24) 1955. 

In an attempt to arrest the progress of diabetic vascular complications, Luft and co-workers 
performed hypophysectomy on 20 patients between 20 and 33 years of age. The purpose of 
the operation was to eliminate those anterior pituitary factors shown to have a diabetogenic 
action. All patients had diabetic retinopathy, albuminuria, and proteinuria, and in most cases 
the blood pressure was elevated. Patients were observed for periods ranging from 3 to 43 
months. Seven of the twenty patients died from 1 day to 19 months after operation. Substitu- 
tion therapy consisted in administration of thyroxine, estrogens or androgens, and adrenocortical 
hormone. 
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Luft and co-workers realize that the therapeutic value of hypophysectomy for the vascular 
complications of diabetes cannot be determined on the basis of their small number of cases 
and the limited period of observation, but they consider the results obtained to be encouraging. 
In the patients who survived the operation, the blood pressure dropped and the heart volume 
decreased. Calcification of peripheral vessels was not affected by the operation, but calcification 
did not develop in the cases in which it was not present preoperatively. Capillary fragility 
was normal. The albuminuria and glomerular filtration rate definitely decreased, but there 
was no change in the effective renal plasma flow. There was no evidence of progression of 
renal disease or retinal changes, and visual capacity improved in some patients. 


Ecuots, New Orleans. 


Neuropathology 


Srupies IN CEREBROVASCULAR Disease: VI, EXPERIMENTAL CEREBRAL INFARCTION. Peter D. 
Moyes, KHAHL WAKIM, Georce P. Sayre, and CLtarK H. MILLIKAN, Proc. Staff Meet. 
Mayo Clin. 30:620 (Dec. 28) 1955. 


The authors report their attempts to produce cerebral infarction in dogs by the injection of 
five combinations of materials into the internal carotid artery in the neck. The topical use 
of combinations of thrombin and sodium morrhuate solutions alone or mixed with blood proved 
unsatisfactory, for when infarcts were produced, death occurred within 24 to 36 hours in many 
cases. The injection of 48-hour-old homologous blood clot resulted in a blood clot which filled 
the proximal parts of the middle cerebral artery and its branches. In some cases the posterior 
cerebral artery and the internal carotid artery were filled. The animals survived between 3 and 
26 days after the injection of the homologous blood clot. 

The use of homologous blood clot was considered best, for infarcts were produced in a 
majority of cases and there was a low mortality rate to permit clinical and pathologic study. 
This technique reproduced rather closely the mechanism of cerebral embolism, but not of 
cerebral thrombosis. 


MANpbEL, Philadelphia. 


Srupres IN CEREBROVASCULAR Disease: VII. ExpertMeNTAL Propuction oF CEREBRAL IN- 
FARCTION BY INTRACAROTID INJECTION OF HoMoLocous BLoop CLor. NorMAN C. Hit, 
CLarK H. MILLIKAN, KHALIL WAKIM, and Georce P. Sayre, Proc. Staff Meet. Mayo 
Clin. 30:625 (Dec. 28) 1955. 


The experimental production of cerebral infarcts in animals is important, since it may 
he of assistance in evaluating the high incidence of similar lesions in humans, in whom informa- 
tion on physiological and pathological changes is still lacking. 

The authors used the intracarotid injection of 0.2 cc. of homologous blood clot in dogs 
and produced cerebral infarction in 20 of 25 animals (80%), with a mortality rate of 16%. 
The clinical signs could be correlated with the size and site of the infarct. Infarction of 
moderate size in the thalamostriate area, if associated with little or no cortical infarction, 
tended to produce mild signs. Infarcts of similar degree in the thalamostriate area, if 
associated with a greater degree of cortical infarction, resulted in severer signs. If the infarct 
of the thalamostriate area was large and cortical infarction occurred, the signs tended to be 
severe. Death occurred if there was extensive infarction in both thalamostriate and cortical 
areas and was usually associated with gross infarction in the white matter. 

The site of the infarction was generally limited to the distribution of the middle cerebral 
artery. The gross appearance of the infarcts was variable, but the infarcts tended to be 
hemorrhagic. In the surviving animals, the amount of infarct which was hemorrhagic had 
no relation to the severity of the signs. In the animals that died, the contribution to the death 
of the animal of that portion of the infarct which was hemorrhagic could not be stated, although 
in three of the animals that died more hemorrhagic infarction was present than in any animal 
that survived. 

The embolus could be identified in only 16 of 25 animals. In 14 cases the clot could be 
identified in the middle cerebral artery or one of its branches, but in 6 cases (30%) no clot 
was found near the area of infarction. The authors could not adequately explain this point 
but state that further study of this important point is indicated. 


MANDEL, Philadelphia. 
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ALTERATIONS IN AUTONOMIC GANGLION CELLS IN Fever, DEHYDRATION, AND INANITION. H. C. 
Pripor, A. M.A. Arch. Path. 61:91 (Jan.) 1956. 


Pribor reports a study of the histological and histochemical changes produced in the autono- 
mic ganglia of cats by artificially induced fever, dehydration, and starvation. The most constant 
morphological abnormality was shrinkage of the autonomic ganglion cells. The glycogen content 
of these cells, as determined by PAS stains before and after digestion with diastase, was 
diminished in all the animals. In those subjected to dehydration or starvation PAS-positive 
material resistant to digestion with diastase (and therefore probably not glycogen) was 
seen. The chromidial substance was increased in the febrile and in the rapidly dehydrated 
animals. Acid phosphatase activity of the ganglion cells was reduced in all three groups. The 
content of alkaline phosphatase was low in the three groups, but also in the controls. The 
Golgi apparatus underwent early hypertrophy, followed by progressive diminution in size in 
dehydrated and starved animals, but was rapidly reduced in size and fragmented in those 
with fever. The significance of these changes in relation to the metabolism and function of 
the ganglion cells is discussed. 

Aponte, Philadelphia. 


PoLioMyYeELitis: XV. THe Sprnat Corp. A. B. BAker and SAM Cornwe tt, A. M.A. Arch. 
Path. 61:185 (March) 1956. 

The entire spinal cord in each of 50 cases of fatal bulbar poliomyelitis was sectioned at all 
levels and prepared with hematoxylin and eosin, the Nissl stain, and Weil’s stain. In all cases 
the changes in other parts of the nervous system were known. Meningeal involvement was 
present in over half the cases and was invariably associated with myelitis at the corresponding 
level, but did not match the severity of the latter. The commonest site of meningeal involve- 
ment was the region of the anterior commissure. In only six of eight cases showing definite 
thickening of the leptomeninges was this of sufficient severity to cause a mild degree of 
compression of the anterior roots, with subsequent demyelination of these fibers. Interstitial 
parenchymal inflammation of some degree was present in all cases, was always diffuse through 
the various levels, affected the cervical and thoracic portions most consistently, and was 
located most frequently in the anterior gray horns. Degenerative changes in the anterior- 
horn cells were most marked in the cervical level (96%) and involved the medial and lateral 
groups with about equal intensity; as the lower levels of the cord were approached, these 
changes became less pronounced. The mildest, and apparently reversible, form of anterior- 
horn-cell disease was acute swelling and diffuse perinuclear chromatolysis. The cells of the 
posterior horn were definitely damaged in only one case; those of Clarke’s column, in two 
cases. Complete chromatolysis with nuclear fragmentation of internuncial cells was seen in 
42 instances, at all levels, most prominently in the posteromarginal group. Areas of necrosis 
accompanied by intense inflammation and little glial reaction occurred in the anterior-horn 
cells of 13 cases; in two it was very extensive and involved the entire group of these cells, 
extending into the posterior horns. 

An attempt was made to correlate morbid changes with clinical manifestations. Up to 18% 
of anterior-horn cells were seen to have been destroyed without apparent muscular weakness; 
when over 40% of them had been damaged, paralysis had been present during life. Damage to 
the internuncial cells did not appear to play an important role in producing muscular involve- 
ment. No correlation was found between pleocytosis of the spinal fluid and clinical or 
pathological findings. 


Aponte, Philadelphia. 


PRIMARY INTERCEREBRAL PLEOMORPHIC ReTICULUM-CELL Sarcoma. E. J. Losir, A. M.A. 

Arch. Path. 61-322 (April) 1956. 

The neoplasm described herein involved the left frontal lobe and head of the caudate 
nucleus of a 25-year-old white man. Admission to the hospital was precipitated by episodes 
of depression and confusion, unaccompanied at first by signs of organic brain disease. 
Electroencephalograms revealed “diffuse abnormality,” and a pneumoencephalographic study 
disclosed marked displacement to the right and downward of the left anterior horn of the frontal 
lobe. The patient died 13 days after operation. At necropsy a firm tumor mass was found 
infiltrating diffusely the left caudate nucleus, thalamus, and cerebral penduncle, compressing 
the third ventricle, invading the mammillary bodies and, caudally, the medial aspect of the 
left temporal lobe. There was no evidence of neoplasm outside the brain. Microscopically, 
the tumor was unencapsulated and permeated diffusely the surrounding parenchyma. In the 
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better-preserved areas were seen large cells—some mononuclear; others multilobulated and 
multinucleated. There was considerable variation in size and shape of the tumor cells, and 
mitoses were abundant. Silver stains revealed a fine reticulum penetrating between and joining 
tumor cells. Although the multilobulated cells resembled Sternberg-Reed cells, the authors 
believe the lesion to represent a reticulum-cell sarcoma, rather than Hodgkin's disease. 


Aponte, Philadelphia. 


Psychiatry and Psychopathology 


THe Personatity oF PotioMyetitis PATIENTS witH DisTtURBANCE IN BLADDER FUNCTION, 

K. StmMa, Monatsschr. Psychiat. u. Neurol. 131:177 (Feb.-March) 1956. 

Simma reports a series of eight cases of acute anterior poliomyelitis occurring in young 
adults in which transitory urinary retention was a conspicuous feature, and one relatively 
poorly correlated with the degree of paralysis. The author reviews the physiological mechan- 
isms of bladder function, stressing the role of sympathetic retention “centers” at [2-L4. 
Although pathological, the author stresses the fact that children with severe involvement of 
these “centers” fail to evidence the specific type of urinary problem (transitory retention) 
noted in these cases. On this basis, he asserts that the disturbance is to be interpreted as a 
manifestation of excessive sympathetic “tonus” brought about in persons of suitable personality 
structure (those having unresolved pubertal problems) as a response to an affliction with a 
dreaded illness, i. e€., poliomyelitis. The author supports the above assumption by citing 
the infrequency of this particular stress reaction in prepubertal poliomyelitis victims and its 
occasional occurrence in physically healthy postpubertal persons with masturbatory anxiety 
problems 

Parsons, Montrose, N. Y. 


Meninges and Blood Vessels 


Excision oF OccLusive Lesions oF THE Mipp_e CEREBRAL ARTERY. KEASLEY WELCH, J. 

Neurosurg. 13:73 (Jan.) 1956. 

Following an occlusion of the middle cerebral artery or one of its branches, important 
readjustments of the circulation may occur which may limit the area of destruction that 
results. Extensive softening is not the inevitable result in all instances, for in some cases, 
depending upon the efficiency of the collateral circulation, a complete recovery of function may 
occur even after a surgical closure of the middle cerebral artery. In more recent studies, 
other investigators have demonstrated that the meningeal-artery anastomoses with the terminal 
branches of the middle cerebral artery tend to protect the cortex from fhfarction in the 
distribution of the occluded vessel. The rapidity with which the collateral circulation is estab- 
lished is undoubtedly an important factor, and definite advantages would be expected if the 
obstruction was relieved and blood flow was reestablished. 

Welch reports two cases of occlusive lesions of the middle cerebral artery in which the 
obstruction was surgically removed. In the first case, a 47-year-old man developed a left 
hemiplegia during sleep, and three weeks later, when he failed to improve with medical treat- 
ment, an arteriogram demonstrated an obstruction of the common right middle cerebral 
artery. A thrombus was removed, and the clinical recovery was good except for loss of 
finger dexterity. The second case was that of a 5l-year-old woman who had auricular 
fibrillation, and 12 hours after the onset of a right hemiplegia an embolus was excised from 
the left middle cerebral artery. Her neurological status was unchanged, and subsequent 
arteriography revealed an obstruction of the middle cerebral artery as prior to surgery. 


ManpeL, Philadelphia. 


Diseases of the Brain 


INFANTILE CortICAL Hyperostosis. G. G. CayLer and C. A. Pererson, A. M.A. J. Dis. 

Child. 91:119 (Feb.) 1956. 

Infantile cortical hyperostosis is a syndrome comprising cortical subperiosteal new-bone 
formation, commonly involving the mandible and the long bones, and usually associated with 
tender swelling of the involved area. Warmth and redness of the skin and lymphodenopathy 
are not seen. It is commonest during the first six months of life and appears to be self 
limited and benign. The cause and specific treatment are unknown. The leucocyte count is 
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elevated; low-grade fever and anemia may occur. Roentgenograms disclose the hyperostosis. 
Rarely, swelling and pain are associated with weakness or paralysis of a limb. | 
Srekert, Rochester, Minn. 


ELECTROENCEPHALOGRAM IN SuppurRAL HerMAtToMA. H. A. Kapitan, W. Huser and J. 

Browper, |. Neuropath. & Exper. Neurol. 15:65 (Jan.) 1956. 

The authors studied 30 patients harboring subdural hematoma collections and attempted 
to correlate the type of electrical activity with the symptomatology and physical findings 
before and after operation. The patients with the greatest clinical disturbances, including 
disturbance of the conscious state, were seen among those with the greatest degree of elec- 
troencephalographic abnormality. The type of electrical activity found preoperatively had 
no bearing on the rapidity of postoperative improvement, as determined either by clinical or 
by electrical observations. 

The term “impeded effect” was coined to describe the appearance of wave forms fre- 
quently recorded from the affected side, and determined by lower amplitude, slower fre- 
quencies, and less sharply defined wave forms. 

The authors believe that the type of electrical activity seen over subdural hematoma 
collections may be due to involvement of deep structures. 

Srekert, Rochester, Minn. 


OLIGODENDROGLIOMAS IN THE YOUNG AGE Group. S. W. BerKHEISER, J. Neurosurg. 13:170 
(March) 1956. 


Oligodendrogliomas are slow-growing tumors which usually involve the cerebral hemi- 
spheres of adults, but they rarely occur during the first and second decades of life. Berkheiser 
reports two eases which were found in children, the first occurring in the vicinity of the third 
ventricle in a 5-year-old child and the other in the frontal lobe of a 14-year-old girl. In each 
case there was a history of trauma that obscured the diagnosis. 

The microscopic examination of the tumor tissue removed revealed small uniform cells 
with clear cytoplasm, a finding consistent with oligodendroglioma. In the case involving the 
frontal lobe, there were sheets of tumor cells within the subarachnoid space and invasion of 
the adjacent dura. Berkheiser states that subarachnoid seeding and dissemination are not 
unusual features of these tumors in children and adults. 

MANpEL, Philadelphia. 


Tay-Sacus Disease in Two SinHAcese CHILDREN. C. C. pe Siiva and G. E. TENNEKOON, 

Brit. M. J. 2:768 (Sept. 24) 1955. 

The authors report two cases of Tay-Sachs disease in Sinhalese boys aged 30 months and 
25 months, respectively. Until recently the infantile type of this disorder had been described 
almost exclusively in children of Jewish stock. Clinical manifestations included mental 
retardation; myoclonic fits; blindness, with a dark-purple patch at the fovea centralis sur- 
rounded by a white halo of avascular degenerated tissue, and primary optic atrophy. In one 
case the age of onset of the illness was 2 months and the duration 32 months; in the other 
these respective figures were 2 years and 2 months. The microscopic changes found were 
those usually described by others. The only unusual feature was the presence of large hyalin 
masses undergoing calcification in some parts of the brain substance and in the pia-arachnoid. 

New Orleans. 


NEUROLOGIC MANIFESTATIONS OF NASOPHARYNGEAL TuMors. H. FE. Rosenspaum and W. B. 

SEAMAN, Neurology 5 :868 (Dec.) 1955. 

Neurologic symptoms occur initially in 25% of nasopharyngeal tumors, and the nervous 
system is involved at some time in approximately 50% of cases. The frequent intracranial 
extension of these tumors is due to the fact that the majority of tumors arise from the 
fossa of Rosenmuller, which is in close proximity to the base of the skull, particularly 
the foramen lacerum and foramen ovale. The tumor extends intracranially through the 
foramen lacerum and comes in contact first with the abducens nerve, but may extend forward 
and involve the trigeminal, oculomotor, and trochlear nerves. The last four cranial nerves 
arise too far posteriorly to become involved intracranially, but they are frequently involved 
near the lateral nasopharyngeal wall. Horner’s syndrome was also encountered in the 
authors’ series, which was based upon an analysis of 24 patients who had neurologic symptoms 
as initial symptoms of nasopharyngeal tumors. 


393 


= 


A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


In these cases, the roentgenogram was characterized by the presence of a soft-tissue mass 
in the nasopharynx and destruction of the floor of the sella turcica. The free portion of the 
sella was intact, whereas the base and floor of the sella were destroyed. The submental- 
vertex, or base view of the skull, was one of the most valuable views taken to demonstrate 
the bony destruction which frequently occurred in nasopharyngeal tumors. 

MANDEL, Philadelphia. 


Tuperous ScLeROSIS WITH ACCOMPANYING SYMPTOMS OF PARANOID Psycuosis. H. Z. 
WINNIK and M. Assaet, Monatsschr. Psychiat. u. Neurol. 131:151 (Feb.-March) 1956. 


The authors report the case of a 23-year-old man having many of the typical symptoms of 
tuberous sclerosis, including skin changes and a state characterized by epileptic attacks of a 
psychomotor type (EEG normal) with interseizure periods of paranoid behavior. Medical 
treatment was unsuccessful in reducing the severity of the psychotic symptoms, but a marked 
improvement succeeded bilateral frontal leucotomy, after which the attacks, as well as the 
interseizure paranoid state, resolved. 


Parsons, Montrose, N. Y. 


THE SturGce-WeEBER SYNDROME. 
131:163 (Feb.-March) 1956. 


Juba and Zeteny report two cases of the Dimitri-Sturge-Weber syndrome, one of which, 
a child of 10 years, demonstrated a capillary nevus in the trigeminal distribution, spastic 
hemiparesis, mental deficiency, and epileptic seizures, along with the finding of the characteristic 
configuration of intracerebral calcification by x-ray and a vascular malformation at operation. 
The second case, a 50-year old man, presented similar findings, with the exception of the facial 
nevus, which was absent, as well as the additional operative finding of a subdural lipoma 
overlying the characteristic vascular lesion. In the first case surgical intervention, with radical 
removal of the masses and adjacent pathological convolutions, was succeeded by significant 
cessation in the epileptic seizures and improvement in the mental state. The theory of a 
developmental defect involving mesenchymal differentiation of the intracranial contents in the 
causation of the syndrome is supported by the presence of the lipoma in relation to the lesions 
seen in the second case. 


A. Jusa and G, Zeteny, Monatsschr. Psychiat. u. Neurol. 


Parsons, Montrose, N. Y. 


PsrupoTuMor CEeREBRI. JACK DuNN Georce S. Baker, and Henry P. Wacner, Proc. 
Staff Meet. Mayo Clin. 30:505 (Nov. 2) 1955. 


Pseudotumor cerebri is a condition characterized by papilledema and increased intra- 
cranial pressure in which no demonstrable cause can be demonstrated. It occurs in younger 
patients, usually below 30 years of age, and abnormal neurologic signs are absent or minimal. 
The etiology of this condition has been attributed to an excessive production or diminished 
absorption of cerebrospinal fluid. 

The authors report four cases in which edema of the brain occurred from water-elec- 
trolyte imbalance secondary to toxic, infectidus, hormonal, or allergic factors. In each 
instance the patient responded dramatically to a conservative program consisting of the 
restriction of salts and fluids. They believe that pseudotumor cerebri is therefore the result 
of swelling of the brain in electrolyte imbalance. Dehydration therapy is indicated in order 
to preserve the patient’s vision. Dural-sinus venography was not done in any of the cases, 
as the patients responded to the conservative measures. 

MAnpeL, Philadelphia. 


Diseases of the Spinal Cord 


CervicAL MyeLopatHy. Epwin CLarke and J. H. Littie, Neurology 5:861 (Dec.) 1955. 
Clarke and Little report the case of an 81-year-old woman who had a history of pro- 
gressive weakness of the hands and shoulder girdles terminating in quadriplegia, with a sensory 
level at C3, nine weeks before death. Roentgenograms of the cervical spine revealed gross 
degenerative changes at all levels, particularly at C5-6, with slipping forward of the body 
of C2 upon C3. The spinous processes and laminae also appeared to be smaller than normal. 
The patient remained bedridden, became confused, and died as a result of congestive heart 
failure. At autopsy a sharply delineated compression of the posterior surface of the dura 
mater at the level of C2-C3 was encountered. This was caused by the laminae of C2, 
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together with the ligamentum flavum between it and the laminae of C3, protruding into the 
spinal canal. The dura mater was thickened at this level but not adherent. The laminae and 
spinous processes of C2 and C3 were found to be smaller than the remaining cervical vertebrae, 
a most unusual finding. There was also forward slipping of C2 upon C3 and the formation 
of a “step” between the posterior surfaces of these vertebrae, which projected posteriorly 
into the spinal cord to indent the anterior surface of the cord. The meninges were compressed 
at this point and were markedly thinned. Microscopic examination revealed complete de- 
myelination of fibers at the level of compression. There was almost complete fiber loss in 
the region of the pyramidal tracts, whereas the posterior columns were less involved. 

The authors believe that the congenital anomaly of the arch produced no signs or symptoms 
during most of her life; but, as the patient aged, degenerative changes occurred in the 
intervertebral discs and the potential instability of her spine became apparent, with the develop- 
ment of cervical spondylosis. The deformity between C2 and C3 appeared, and the cord 
damage ensued. The cord was damaged by anterior compression due to protrusion of the 
laminae and the ligamentum flavum. 

The authors suggest that the spinal cord lesion was the result of cervical spondylosis, 
appearing in the presence of symptomless congenital smallness of the laminae and spinaus 
processes of the axis. This may be one of the factors in the production of spondylotic myelo- 
pathy. They advocate more careful radiologic and pathologic study of the normal and diseased 
cervical spine to evaluate this theory. 

MAnpeL, Philadelphia. 


EXPERIENCES WITH HicH CervicaAL CHorporomMy. S. Ocie, Lyte A. Frencu, and 
WittiaM T. Peyton, J. Neurosurg. 13:81 (Jan.) 1956. 

The use of high cervical chordotomy for the relief of intractable pain has increased because 
of frequent unsatisfactory results obtained with high thoracic chordotomy and the technical 
difficulties encountered with mesencephalic tractotomy and medullary spinothalamic tractotomy. 
High cervical chordotomy offers the advantages of relatively few technical difficulties, sustained 
high levels of analgesia without islands of hypalgesia or sparing distal to the site of the 
cord incision, and a relatively low operative mortality rate. The procedure should be con- 
sidered for surgical treatment of pain prior to physical debility and narcotic addiction. 

In the authors’ series of 81 chordotomies, paresis of the ipsilateral extremities occurred 
in 13 cases, being transient in 12 of these cases and not disabling in the other case. Urinary 
retention was found in 11 cases but was permanent in only 2 cases. In each of the 11 cases a 
bilateral chordotomy had been performed. Seven patients with amputation-stump pain and 
phantom-limb pain were treated with high cervical chordotomies. Four of these patients had 
complete relief of the pain, and the remaining three experienced some, but not complete, relief. 
The authors believe that amputation-stump pain can be relieved by high cervical chordotomy 
provided that the level of analgesia is high and no “islands” of sensation remain. 

In this series, there were 11 (13.5%) postoperative deaths; with a more careful selection 
of patients and elimination of the erect position for the performance of bilateral chordotomy, 
the authors feel that this mortality rate could have been lessened. 

MAnpeL, Philadelphia. 


EVALUATION OF ROUTINE SKULL FILMS IN INTRACRANIAL MENINGIOMAS. T. F. LeicH, E. 
F. Fincuer, and M. F. Hatt, Radiology 66:509 (April) 1955. 


It has long been recognized that some abnormality will be found in plain films of the 
skull in approximately 50% of patients having meningiomas. A meningioma may produce 
one or more of the following positive findings in the routine roentgenographic examination 
of the skull: (1) bony alterations, either productive or destructive; (2) vascular alterations; 
(3) tumor calcifications; (4) sellar alterations; (5) pineal shift. The sellar alterations and 
pineal shift are not specific, since they may occur in any expanding intracranial lesion. The first 
three changes are fairly characteristic for meningioma. 

Meningiomas are thought to originate in the villi of the pia-arachnoid. The villi extend 
into the dura, so that grossly the tumor appears to arise from the dura. The roentgenographic 
changes in the bone, appearing as osteoporosis, erosion, or hyperostosis, are all caused by 
infiltration of the tumor cells into the bone in the intertrabecular spaces and the Haversian 
canals. Ultimately new bone is laid down in the region of the invasion. Sometimes no 
tumor cells can be identified in hyperostotic bone; when a meningioma is removed and this 
hyperostotic bone is left in place, tumor growth within the bone apparently ceases. 
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The meningioma is a vascular tumor which often produces evidence of change in the 
vascular channels of the skull. Locally one often sees a network of fairly wide vascular 
channels or a fine honeycombing of the inner table of the skull. A meningioma may derive 
its blood supply wholly or in part from those vessels which normally groove the inner table 
of the cranial bones. Thus, it is not uncommon to see a large groove for the middle meningeal 
artery on the side of the tumor. The diploic veins may also be enlarged in the region of the 
meningioma. Roentgenograms show calcium deposits in about 20% of cases of meningiomas. 
The calcium is deposited within the psammoma bodies of the tumor and produces a typical 
punctate appearance. 


WEILAND, Grove City, Pa. 


SprnaL Corp Injuries. JosepH P. Evans and Apotr Rosenauver, A.M. A. Arch. Surg. 
72:812 (May) 1956. 


The records of 87 patients with spinal cord injuries who were treated by the senior author 
during the years 1937 to 1954 were surveyed. Fifty per cent of 43 patients with cervical cord 
injury died during hospitalization; 31% of 29 patients with thoracic cord injuries died, but all 
patients with cauda equina injuries survived. Of the 31 fatalities, 5 occurred within the first 
24 hours; they were in part due to associated injuries. An additional 15 patients (11 with 
cervical and 4 with thoracic injuries) succumbed in the first week. The life expectancy in- 
creased considerably after the first week. The presence of a subarachnoid block proved to be 


no reliable criterion for laminectomy. On occasion, the presence of a manometric block was not 
substantiated by subsequent operation. There was no evidence that patients with a manometric 
block did better postoperatively than those without one. 

It is customary to perform a laminectomy in order to remove foreign bodies, bone fragments, 
and acutely protruded discs or extradural hematoma. Another purpose of laminectomy is to 
decompress the swollen spinal cord and to relieve vascular embarrassment. In the authors’ 
experience, protrusion of a disc or extradural hematoma is extremely rare in acute cord in- 
juries. Edema of the spinal cord can be relieved only by incision of the pia, but this procedure 
appears inadvisable, since it causes protrusion of pulped cord tissue. 

In summary, the authors take a pessimistic attitude. They feel that no clear-cut indications 
exist for laminectomy; furthermore, it remains uncertain whether or not the patient’s chances 
are really improved by the decompressive operation (except for cauda equina lesions). The 
indication for laminectomy is frequently a psychologic one, to assure the patient and his 
relatives that everything possible has been done. 


List, Grand Rapids, Mich. 


A Survey OF THE NEUROLOGICAL RESULTS oF 858 SprnaAL Corp INyuRIES: A COMPARISON OF 
PATIENTS TREATED WITH AND WitrHouT LAMINECTOMY. A. E. COMANN and A. A. 
KAUFMAN, J. Neurosurg. 13:95 (Jan.) 1956. 


The authors reviewed 858 cases of spinal cord injury in a Veterans Administration Hos- 
pital. These cases were evaluated from the standpoint of the effect of laminectomy in the 
various types of injuries encountered and the duration of injury to the time of laminectomy. 

The laminectomized patients usually represented the most severely injured persons, and this 
type of surgical intervention was performed in 579 cases at various intervals after injury. 
Of this group, the results were better when no evidence of subarachnoid block existed. Sixteen 
per cent of the patients operated on were significantly improved, 8% were ambulatory—1.2% 
without aids. Of the patients not operated upon, 29% improved neurologically and 16% were 
ambulatory—6% without aids. Of importance in the surgically treated group seemed to be 
that the improvement following exploration was as frequently obtained and apparently as exten- 
sive in patients operated upon from a week to a month after injury as in those who had an early 
operation. The authors suggest that the acute paraplegic may profitably be treated with 
deliberation, not only to assess the need for intervention but to prepare the patient for it. Lower 
rates of improvement were observed in all types of lesions operated upon more than one month 
after injury. 

In all patients, the intraspinal nerve lesions recovered more frequently than the spinal cord 
lesions. The least improvement occurred in injuries of the upper thoracic cord, and the greatest 
recovery followed lesions of the lumbar area. This indicated that trauma to the neural struc- 
tures was tolerated better by the mobile cauda equina than by the less displaceable spinal cord. 
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The gross appearance of the spinal cord at operation was not always a reliable indication 
of the prognosis, for in some instances the cord appeared normal and the patient did not im- 
prove, whereas in other cases obvious subtotal lesions improved. 

The authors conclude that if there is no doubt that the neural structures are completely 
destroyed, then laminectomy is not indicated. If there is doubt, and there is evidence of 
subarachnoid block, as well as roentgenographic evidence of bone injury, then surgery is 
indicated. If no subarachnoid block is present, conservative management is indicated. 

MANDEL, Philadelphia. 


Treatment, Neurosurgery 


THe SurcicAL TREATMENT OF VERTIGO. SHOICHI Honjo and Ryuzo Furukawa, A. M.A. 
Arch. Otolaryng. 63:153 (Feb.) 1956. 

The surgical treatment of vertigo is limited to cases of unilateral labyrinthine involvement 
without preservable hearing in the affected ear. The indications for this type of treatment 
could be broadened if a method could be found to destroy the vestibular function, or enough 
of it, to eliminate the vertigo and at the same time preserve or improve the hearing. 

The authors report two cases of vertigo which were of the unilateral type but had not 
responded to medical treatment. In the first case, coagulation of the labyrinth was performed, 
but the symptoms of tinnitus, deafness, and vertigo persisted. The second case was treated 
by exenteration of the ampullas of both the superior and the horizontal canals and the contents 
of the vestibule. The membranous structures in the vestibule and in both semicircular canals 
were ablated and destroyed as far as could be reached by forceps and dental excavators. 
In the second case the results were uniformly good, for the attacks of vertigo have been 
prevented and tinnitus has been relieved. Hearing was lost in this case. 

The authors conclude that coagulation of the labyrinth fails to eliminate the vertigo but 
that more radical surgical destruction of the labyrinth by exenteration should be employed. 

MANDEL, Philadelphia. 
HYPOTHERMIA AND INTERRUPTION OF CAROTID, OR CAROTID AND VERTEBRAL CIRCULATION, IN 
THE SURGICAL MANAGEMENT OF INTRACRANIAL ANEURYSMS. FE. H. Bortrerect, W. M. 
LouGHeEep, J. W. Scort, and S. L. VANpewater, J. Neurosurg. 13:1 (Jan.) 1956. 

The authors report the results of surgery in 22 patients at varying periods after rupture 
of an aneurysm, using a hypothermia technique to minimize the effects of anoxia. Hypothermia 
was induced in three stages. The first drop in temperature, of approximately 1.8 degrees (F), or 
1 degree (C), resulted from preanesthesia medication, consisting of chlorpromazine, prometha- 
zine, meperidine (Demerol), and trichloroethylene anesthesia. The second stage occurred con- 
comitantly with the cervical dissection, in which the patient’s legs, groin, and lower abdomen 
were covered with crushed ice; and after the neck dissection was completed, the bath was filled 
with ice water and temperatures were checked until the rectal readings were at 86 F (30 C). 
During the course of the operation in the ruptured-aneurysm group, bilateral compression of 
the common carotid and vertebral arteries was found to be of value in 11 cases. The authors 
found that cerebral ischemia could be tolerated for a period of six minutes in the hypothermic 
patients with temperatures of 86 F (30 C), in contrast to three minutes of ischemia at normal 
temperatures. Ventricular fibrillation with death resulted in one instance as a result of the 
hypothermia. Death occurred in two other cases of ruptured aneurysms—one as a result of an 
associated intracerebral’ hematoma with ruptured aneurysm, and the second in a hypertensive 
diabetic patient with old softening in the distribution of the middle cerebral artery. 

The electroencephalogram was used in all cases, for the appearance of delta activity was 
used as a guide to the maximum safe time for occlusion of the carotid or vertebral vessels in 
obtaining bloodless fields during the surgical approach to the aneurysm. 

Of the 19 surviving patients the results in 16 were classified as good, in 1 as fair, and in 2 as 
poor. The authors believe that the combination of controlled hypothermia and reduction of 
cerebral blood flow by bilateral occlusion of the cervical vessels in varying combinations is of 
great help in the surgical approach to the treatment of ruptured aneurysms. 

MANDEL, Philadelphia. 


VALUE OF RADIATION THERAPY IN MANAGEMENT OF GLIOMA OF THE Optic NERVES AND 
CutasM. J. M. Taveras, L. A. Mount, and E. H. Woop, Radiology 66:518 (April) 1956. 
Taveras, Mount and Wood studied the case histories of 34 patients thought to have primary 
glioma of the optic nerves and optic chiasm in order to evaluate the use of radiation therapy 
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and surgery in the management of these tumors. Of the 34 tumors, 19 were identified 
pathologically as piloid astrocytomas. In none of the other 15 cases was histologic examination 
of the tumor performed. In six patients the diagnosis was established by surgical gross in- 
spection of the lesion without removal of tissue, and in nine cases the diagnosis was*made by 
clinical and radiological methods alone. 

The most constant radiological finding in glioma of the optic nerves is enlargement of one 
optic foramen. In a few cases both optic foramina are enlarged. Enlargement of one or both 
optic foramina was found in 26 patients. Pneumoencephalograms were performed in 21 cases, 
and in each case a suprasellar mass was demonstrated. 

Optic nerve gliomas are tumors of young people. The average age of the 34 patients, 
when first seen, was 13 years; 15 were males and 19 females. Progressive visual impairment 
was a feature of all cases; those patients with normal visual acuity were usually found to have 
deficits in the visual fields. Symptoms of increased intracranial pressure were present in 
some cases. Increased pressure occurs if the tumor is large enough to block the foramen of 
Monro. 

Surgery is indicated only for diagnosis or to relieve obstruction of the cerebrospinal fluid 
circulation. A possible exception is the tumor confined to one optic nerve, allowing complete 
surgical removal and destruction of the sight of one eye but no interference with the sight 
of the other eye. More frequently the tumor extends, at least partially, into the region of 
the optic chiasm, and in these cases radiation therapy alone is the treatment of choice. Taveras, 
Mount, and Wood found that radiation therapy often caused complete and permanent regression 
of an existing exophthalmos and often led to complete restoration of vision in an eye which 
was thought to be blind. Optic gliomas treated adequately with radiotherapy do not tend to 
recur. Radiation therapy, properly given, does not damage vital areas of the brain adjacent 
to the tumor. 

WEILAND, Grove City, Pa. 


Encephalography, Ventriculography, and Roentgenography 


VERTEBRAL METASTASIS IN RENAL CarcinoMa. G. T. WoHt, Am. J. Roentgenol. 75 :930 
(May) 1956. 

The occurrence of metastasis to the spine and pelvis from primary renal carcinoma is a 
fairly common occurrence. Between one-third and one-half of cases which have been studied 
show evidence of bone metastasis. The most frequent sites are the lumbar spine and the pelvis, 
but it is not uncommon for other bones to be involved. Wohl reports four cases of renal-cell 
carcinoma with metastasis to the spine. He believes that the intimate relation of the renal 
vein and its branches to the vertebral plexus of veins is responsible for the frequent metastasis 
to the spine. Renal carcinomas seem to have a tendency to invade the venous system and thus 
may readily pass both into the vertebral system and into the general venous return. Wohl was 
able to demonstrate the close association of the veins of the kidneys and the vertebrae by in- 
jecting contrast material into a vertebral body that was involved by metastasis in a living 
patient. Subsequent films showed that the contrast material had spread diffusely throughout 
this vertebral body and that there was a reflux of the contrast medium from the vertebral body 
through venous channels into the region of the superior pole of the left kidney. The left 
kidney was demonstrated to contain a tumor in subsequent studies. 

WEILAND, Grove City, Pa. 
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Cetion on 


JOHN W. HIGGINS, M.D., West Haven, Conn. 
GEORGE F. MAHL, Ph.D. 

JOSE M. R. DELGADO, M.D., New Haven, Conn. 
and 

HANNIBAL HAMLIN, M.D., Howard, R. I. 


The aim of this paper is to describe the 
behavioral phenomena which occurred dur 
ing electrical stimulation at various sites in 
the frontotemporal region * of the brain of 
an individual patient. 

Much of the literature pertaining to prob- 
lems of the neural correlates of behavior has 
recently been summarized and commented 
upon.® More specifically pertinent to this 
study were the demonstrations by various 
workers + of the correlations in animals be- 
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Haven Veterans 
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tween functions of the frontotemporal 
region and. the expression of emotions and 
complex behavior related to feeding and 
sexual activity. Also, it has been demon- 
that “fear-like’” reactions which 
could be elicited by stimulation of various 


strated 


areas in or related to this region had some 
properties of “real’’ emotions in that they 
entered into motivating and 
learning. The experimentally 
elicited in animals seemed both complex and 
integrated. 


establishing 
behavior 


Consequently, there arose the 
question of whether and in what manner 
such behavior would be elicited in the 
human. 

involved in 
this question dealt with by 
Kubie.* Basing his ideas principally on 
Penfield’s temporal lobe studies and Mac- 
Lean’s and Pribram’s neuronography of the 
limbic system, he suggests that the fronto- 
temporal region may represent a mechanism 
for the integration of perceptions and sym- 
bolic representations of the outside world 
with perceptions and symbolic representa- 
tions of internal bodily processes. Our ap- 
proach was couched in the form of relatively 
crude operational questions: Assuming any 
behavioral responses to electrical stimulation 
occurred, would they consist of reports of 
bodily or visceral sensations; would they be 
in the form of affective display, or would 
they be more complex, such as changes in 
ideation or changes in attitudes toward 


Some of the considerations 


have’ been 


t References 3 and 4. 
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others? Furthermore, would they be recog- 
nized by the patient; would they influence or 
be influenced by what could be understood 
to be the usual behavior of the patient? 


I. The Patient 


The patient was an ll-year-old boy with a 
four-and-a-half-year history of psychomotor epi- 
lepsy. From birth, he was alleged to have had 
an enormous appetite requiring breast and bottle 
feedings, from both of which he was weaned at 
7 months. In infancy he was obese and “very 
active.” At about 3% years of age several events 
occurred: He had a tonsillectomy in a physician’s 
office; his one sibling, a girl, was born; his father 
was admitted to a tuberculosis sanatorium, from 
which he rarely returned thereafter. By the age 
of 6 the boy had completed kindergarten and 
entered first grade, without remarkable event. 
When 6 years old, he fell ill with tuberculous 
meningitis. After the usual difficult course, he 
began to recover. During convalescence, he became 
increasingly hyperactive and began to show for 
the first time marked aggressive and destructive 
behavior. Within a few months, he began also 
to have seizures, occurring from four times a day 
to one every two months. These usually lasted 
about two minutes and consisted of diminution of 
awareness, pallor, retching, and vomiting, followed 
by confusion. His general aggressive behavior 
necessitated institutionalization at the Emma 
Pendleton Bradley Home. There, he socialized 
poorly. 

Three years before this investigation, a 
Wechsler-Bellevue Intelligence Scale gave a Per- 
formance I.Q. of 110 and a Verbal 1.Q. of 97. 
There was no evidence of impairment due to 
organic process; rather, there was impairment due 
to anxiety. The Draw-A-Person and Rorschach 
tests were administered. Comments about the data 
from these were: “He reacted to others by very 
active and hostile fantasy, resulting in fright and 
breakdown of ego control, followed by impulsive 
behavior, diffusely directed toward both sexes— 
There was somewhat greater tendency toward 
female identification. Repression and denial con- 
stituted major defenses.” Two years later, the 
TAT and Draw-A-Person, Bender, and Rorschach 
tests were done. It was thought that he demon- 
strated “greater ego strength” and that there was 
a slight suggestion of the influence of organic 
processes. There also seemed to be evidence of 
“some masculine strivings.” During institutionali- 
zation, the external controls and individual atten- 
tion had relatively little effect. The response of 
the seizures to various analeptics was unsatisfac- 


tory. EEG tracings, repeated over a three-year 
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period, showed abnormal activity at the left tem- 
poral region. 

On these grounds, an amputation of the tip of 
the left temporal lobe was proposed by one of us 
(H. H.). In connection with this, it was planned 
to make use of the implanted electrode technique 
for diagnostic, and perhaps for therapeutic, pur- 
poses (J. D.). The aim was to attempt to deter- 
mine the extent and location of abnormal areas, 
including examination of the possibility of bilateral 
abnormality. If a focus was found, an electro- 
coagulation of the affected site would be done 
via the electrode; if this failed, or the abnormal 
area was too extensive, it was hoped that the 
region for operative removal might be better de- 
fined; if bilateral foci were found, no operation 
of any kind would be advised. In order to pro- 
ceed properly, explorations and electrical record- 
ings would be carried on for several days. This 
provision would also allow the effects of anesthesia 
to pass. 


II. Methods and Materials 


A. Neurophysiological Methods —The method of 
Delgado was followed, whereby electrographic 
tracings could be taken from, and stimulating or 
electrolytic currents passed through, each lead of 
the same four implanted multilead electrodes. This 
technique has been described elsewhere,§ but the 
pertinent details are given here. One needle elec- 
trode and one plate electrode were manually in- 
serted through a temporal burr hole on each side. 
Each needle is approximately 12 cm. long (50 mm. 
being in the brain substance) and 0.5 mm. in 
diameter; it contains seven leads, which end at 
the tip 8 mm. apart and which protrude externally 
to a socket. Each plate electrode, made of poly- 
ethylene, is approximately 12 cm. long and also 
contains seven leads, the ends of which are 5 
mm. apart and which extend externally to the 
socket. 

Location of Electrodes: As verified by roent- 
genogram (Fig. 1), the tip of the left needle 
electrode was below the superior edge of the 
orbit and behind the anterior limits of the middle 
fossa, corresponding approximately to the superior 
part of the temporal lobe. One month after elec- 
trode implantation the tip of the left temporal lobe 
was removed, showing the electrocoagulated area 
in white matter of the superior temporal convolu- 
tion. 

The right needle was probably in the infero- 
lateral part of the frontal lobe, and the plate 
electrodes overlay the cortex of the inferolateral 
frontal lobe on each side. (Figure 2 illustrates 
the numbering of the leads and suggests the posi- 
tion of needles and plates with respect to one 
another. ) 


§ References 1 and 2. 
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Fig. 1—Lateral and anteroposterior roentgenograms showing implanted electrodes. 
Electrographic Tracings: EEG tracings were Stimulation: Stimuli were applied with a Grass 
taken continuously during the observation situa- Stimulator (Model S-4, with an isolation unit) 


tions, except at the exact moments of stimulation 
or coagulation. (A Grass eight-channel electro- 
encephalograph, Model III-B, was used.) Bipolar 
recordings were made, usually of adjacent pairs 
of points. At chosen times, oscilloscope tracings 
were also obtained. (A study of the electrical 
activity of the frontotemporal area in this and 
in seven other patients will be presented else- 
where. ) 


LEFT NEEDLE RIGHT NEEDLE 


5 67 


LEFT PLATE RIGHT PLATE 


1-7=*INDIVIOUAL ELECTRODE POINTS 


Fig. 2.—Schematized drawing of  elec- 
trodes to illustrate the Points 5, 6, and 7 on 
the Needle are relatively close to similarly 
numbered points on the Plate, and that points 
1 and 2 on the two are widely divergent. 


set to deliver unidirectional stimuli with a pulse 
duration of 0.5 msec 
They 


and a frequency of 100 cps. 
applied for five seconds, ordinarily 
through adjacent points. The usual practice was 
to apply a certain number of stimulations at a 
given voltage and then to apply several at dif- 
ferent voltages. The stimuli ranged from 3-12 
volts and from 0.7-3.5 ma.|| 

Coagulations: Coagulations at three points were 
the last procedure performed. With the constant- 
current instrument constructed by Mauro and 
Delgado, a direct current of about 6 ma. was 
passed through the desired point for about 90 
seconds, with the positive as the active electrode. 

B. Psychological Method—Our interest was in 
the vicissitudes of sensory experiences, ideas, 
affects, and motivations. An interview situation 
was selected as the method most likely to offer 
a continuous supply of data. Specifically it was 
thought that a question-answer method might be 
less likely to produce the desired flow and quality 
of data, and therefore less valid. The behavior 
to be observed included the physiognomic display, 
and especially the language behavior. Each inter- 
view was tape-recorded and a typed transcript 


\| The Grass Stimulator isolation unit had a 
different output impedance on the 15-volt than on 
the 150-volt scales. True voltages as monitored 
with the oscilloscope during stimulation did not 
correspond with dial readings. For example, 15 
volts, at the low-scale reading, and 50 volts, in the 
high-scale reading, both corresponded to 12 volts in 
the oscilloscope. The corrected figures are used in 
the report. 


were 
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TasBLe 1.—General Nature and Sequences of Interviews 


Length of 


Interview Interview, Min. 


Written notes were made of the ob- 
servable physical behavior. In all, six interviews 
were carried out, with an additional observation 
period. The general identification and sequence 
of these interviews are presented in Table 1. 
Plan of the Interviews: The first, second, and 
sixth interviews were for the purpose of gather- 
ing data for with the 
interviews. During the latter, the interviewer and 
the patient had no knowledge of the times or 
sites of the stimulations, all of the 
recording and equipment 
other room, with the other investigators. 
of the collaborators (G. F. M.) monitored the 
interviews in order to observe the apparent gross 
effects of stimulation and to inform another 
(J.D.) of suitable times for stimulation. Con- 
sequently, at that observers 
who participated in the later interview analysis 
was exposed to knowledge of the times and sites of 
stimulation. However, he did not convey this in- 
formation to the interviewer and did not refer 
again to his notes during the four-month period 
in which the interview analysis was taking place. 
His memory as to times of stimulation turned out 
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prepared. 


comparison stimulation 


electrical 
being in an- 
One 


other 


time, one of the 


Number of 
Stimulations 


Condition of Interview 
and Observations Made 


3 hr. preoperative 


| Recorded interview 


| 1 day postoperative and after implantation of 
electrodes 


| Recorded interview 


2d postoperative day 
Recorded interview 
| Depth EEG recording 


2d postoperative day 
Recorded observation period 
Depth EEG recording 


| 6th postoperative day 
| Recorded interview 
Depth EEG recording 


| 
| 


6th postoperative day 
Recorded interview 
| Depth EEG recordings 


Coagulation of selected areas 


12th postoperative day 
6th day after removal of electrodes 


Recorded interview 


to be faulty. The timing of the stimulations de- 
pended on two factors: the disappearance of any 
EEG changes 
and the 


following a previous stimulation, 
decision of the who tried to 
select times when the patient was being quiet 

At the time of the 
(and of 


monitor, 


stimulation interview 
3-a), it should be 
emphasized that we were novices concerning the 


first 
Observation Period 


quality of behavior expected upon stimulation 
Therefore, for these sessions the only factor in- 
fluencing the pattern of the stimulation schedule 
was the There 


was little or no consideration of “controls” for the 


neurophysiological exploration. 


psychological observations. Following the above 
the neurophysiologist decided to leave 
the electrodes in place for another five days. As 


sessions, 


a result, it was possible to plan further psycho- 
logical using a 
schedule of stimulation. 
Interviews 4 and 


observations, systematic 
Basically, the plan for 


5 consisted of 


more 


selecting seven 
sites for stimulation at the same intensity which 


would provide a survey of the available areas 


The sequence was such that in Interview 4 the 
seven sites would be gone through in rotation and 


then stimulated a second time with the order 


‘ 
‘a 
1 40 0 
2 38 0 
3a 90 20 
| 
4 16 
| 
: | 5 142 19 
| 
0 
6 
| 
| 
= 
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reversed. (By technical error, two unplanned sites 
were also introduced.) This was to be repeated in 
Interview 5. The major purpose of this order 
In addition, 
during the fifth interview, an on-the-spot decision 


was to control for sequence effects. 


was made by the monitor to request repeat stimu- 


lations of three sites when the prearranged 


schedule was complete. This decision was based 
on a judgment of the striking ature of the ma- 
terial during the scheduled stimulation at the sites. 
The diagnostic and therapeutic aims of the pro- 
cedure did not allow time for repeat stimulations 
of the other tested sites, nor was there time for 


In all, 


Interviews 


examination of all other available areas. 
12 different 


3, 4, and 5 and 3 additional sites in Interview 3-a. 


sites were stimulated in 
The plan of the sixth interview was to explore 
further some of the behavior seen in the stimula- 
tion interviews. Consequently, the latter half of it 
was more directive than the other interviews. 
Analysis of Interview Data: The analysis of the 
interviews 


consisted of a clinical-anecdotal ap- 


praisal and an objective evaluation. The clinical 
descriptions reflect the consensus impressions of 
two observers (J. H. and G. F. M.) of significant 
events and of the vicissitudes of the 
interviewer interaction 


patient- 
The summaries are based 
on repeated study of the recordings. 

In the objective evaluation, the purpose was to 
allow quantitative statements without contamina- 
tion by preconceptions of the effects of stimula- 
tion. Manifest patient content and behavioral cate- 
gories were independently two 


judged by the 


observers listening to the 
The unit of behavior 
categorized was that behavior of the patient oc- 
curring (a) 


upon recordings and 


reading the transcripts 


between two successive interviewer 


comments, (>) between five or more seconds of 


silence, if such occurred, or (c) between such 
silences and a comment by the interviewer. In all, 
there were 39 categories. Some of these were 
formulated on the basis of the “live” interview 
observations, preliminary listening to the tapes, 
and initial tentative clinical formulations. Others 
were added as the objective survey progressed 
In such instances, all of the preceding material 


was replayed to judge independently the applica- 
bility of the new category. The categories were 
neither mutually exclusive nor exhaustive. Thus, 
a given unit could be placed in no category at all, 
in one category, or in more than one category. 
The categories were “tailor-made” to reflect what 
were regarded clinically as significant aspects of 
the patient’s behavior. The complete list of cate- 
Those 
important for the present purposes are introduced 


later (Tables 6 and 7). 


The collated in 
order to determine the reliability of the various 


gories is not presented or illustrated here. 


independent judgments were 


for later quantitative 
which both 
observers had placed in any given category. All 


categories and to identify 


descriptions those patient remarks 
of the quantitative statements, and those about 
“significant” events, in the paper refer only to 
For 


all of the categories cited there was significantly 


such independently agreed-upon judgments. 


greater-than-chance agreement between the ob- 
servers. 

General verbal activity measures were also made 
for both patient and the interviewer in all inter- 
views. This measure consisted of the number of 
seconds spent talking by either in successive two- 
minute intervals. The method used is highly re- 
liable, repeat activity graphs by the same observer 
being almost identical. 

During the interviews when stimulations were 
being applied, two tape recorders were used. One 
The 
input of the second contained a dual microphone 
system which could be switched from a_ pick-up 
of the interview to one of the observers (J. D.), 
who at the appropriate times registered such in- 
formation as changes of leads and times and sites 
of stimulation. Only the nonannotated recording 
was used in the study of the interviews. After the 


clinical and objective analyses of all interviews 


recorded the regular interview proceedings. 


were completed, the second tape was played and 
information about stimulation was introduced into 
the typescripts. 
tapes, the exact time of occurrence of stimulation 


$y using common cues in the two 


in relation to the interview events was obtained. 


III. Results 

The interviews are first considered indi- 
vidually. For each, there is a descriptive 
commentary containing both qualitative and 
quantitative information. In order to depict 
the context, the findings for the stimulation 
interviews will be discussed mainly in terms 
This is the time 
interval from the beginning of one stimula- 


of “stimulation interval.” 


tion to the onset of the next one. Finally, 
there is a general summary of the interview 
findings. 
INTERVIEW 1 
tracings ). 


(Preoperative; no EEG 
Throughout, the patient was ex- 
cited and hyperactive. His opening remark, 
kill 


most of his other com- 


“Are you going to was said 
elatedly, as were 
ments. The interview was roughly divisible 
into three phases. 

In the first, he seemed to be mainly con- 
cerned with exploring the situation. This 


{ Mr. Jon Eklund made these graphs. 
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was literally so in that he darted about 
examining various objects, many of which 
he put in his mouth, including the micro- 
He frequently asked if he could 
have things: clamps, wires, bits of string, 
etc. These requests led up to a direct ques- 


phone. 


tion about what he was going to be told, 
by which he implied a question about what 
was in the offing, since he had not had the 
situation wholly explained to him. When a 
definite reply was not given, he abruptly 
demanded something to eat. These demands 
continued until he was given some crackers. 
As he ate, there occurred one of his rare 
At this time, he answered 
a few questions about his own experiences 
about his The 
quietude passed with the disappearance of 


quiet periods. 


and mother. period of 
the crackers. 
the midst of which he said to the male inter- 
viewer, “You-s-seem-seem like a beautiful 


He again became elated, in 


nurse.” 

Following this, when he was told about 
the impending operation, the second phase 
of the interview started. This was charac- 
terized by playful, aggressive activity. First, 
he made a “joke”: “I’m crazy; you're nuts. 
[ eat the chicken, and you eat the guts.” 
In this excited time, he also said such things 
as “you smell like perfume on you—you 
look cute.’” Following this, the playful ag- 
gressiveness increased. The patient sniffed, 
licked, kissed, and bit the interviewer. He 
was briefly quiet while he demanded more 
food; but when the requests were not 
granted, another, more prolonged and 
accentuated period of hyperactivity ensued. 
His physical contacts were more openly 
erotic, including forceful copulatory move- 
ments as he knelt on the interviewer's lap: 
“You make me feel like something.” The 
verbal content was often confused but in- 
cluded profuse sexually toned remarks 
which, together with his behavior, seemed to 
imply confusion about his and the inter- 
viewer's sexual role: “I love nurses more 
than I love doctors—They have cute faces— 
than you—they’re so cute. A doctor don't 
have a girl’s face. A doctor don’t wear lip- 
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stick and have a pretty nice face and per- 
fume.” 
the interviewer finally restrained the patient. 


This behavior came to an end when 


Phase 3 was introduced with a reintensi- 
fication of demands for 
which he left the room to make similar 
demands outside. These were more openly 


food, following 


aggressive: “Gimme something to eat, 
please; I’m starvin’. I'll eat this machine— 
please gimme somethin’ to eat or else I'll 
kill you I'll eat you up.” He 


scuffled about with various people, never 


I’m starved 


making a serious effort to stay out of con- 
tact. 
turned to the: room, and on request told a 


When promised more food, he re- 


story about a girl and boy getting married. 
Some further random conversation led up 
to a statement of concern lest his grand- 
parents die, following which he left the 
room and would not return. 

The overt oral and sexual aspects of be 
havior in this interview were the most strik- 
reflected in the 
specific behavioral-category judgments (the 


ing elements. These are 
“requests” and “confusion of sexual iden- 
tity of others” categories). Later, Table 6 
will show the percentage of his comments 
judged as falling in these categories in this 
interview. 

In the afternoon following the first inter- 
view, the electrodes were inserted through 
bilateral burr holes, which were made with 
the patient under general barbiturate anes- 
thesia. 

INTERVIEW 2 (first postoperative day; no 
EEG tracings; no stimulations).—The pa- 
tient appeared somnolent and depressed. 
This state was thought to be largely due to 


effects of the anesthesia and operative pro- 


cedure. Throughout, the manifest verbal 
content and physical activity were in several 
ways the direct opposite of those described 
in the first interview. Whereas in the first 
he was predominantly hyperactive, here he 
was mainly hypoactive. He never inserted 
anything into his mouth. He made no effort 
to gain physical contact beyond the minimal 
offered by the interviewer, except for one 
time, when he bent over and nuzzled his 
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head in the interviewer's lap. The major 
verbal and physical behavior concerned his 
head discomfort and his desire to return to 
his room. At the outset he had been quietly 
friendly. When it became evident that his 
request for relief of discomfort was not to 
be granted, he reemphasized his complaints, 
his fatigue, and his desire to go to his own 
room. He responded minimally to attempts 
to force the conversation, looking away un 
interestedly and falling silent for long 
stretches. The one positive response came 
when compassion was expressed to him for 
his distress of the previous day at the time 
of the operation. 

The most striking behavior of this session 
the 
sponses judged 
(Table 6). 

INTERVIEW 3 (second postoperative day; 
depth EEG 


Fourteen stimulations were applied, seven 


is reflected in percentage of his re- 


“rejecting statements” 


tracings; stimulations). 
of which were RP1-2. Their sequence, volt- 
The 


average length of the stimulation interval 


ages, and spacing appear on Figure 3. 


was 5 minutes 12 seconds, the range being 
from 2 minutes 45 seconds to 13 minutes 
54 seconds. 


interview were changes in the character and 


The major features of this 


N Seconds Talking 


degree of the patient's communicativeness. 
A kind of base line, to which these changes 
might be referred, was a similarity in his 
general behavior to that seen in the second 
interview, that is, an attitude of restricted 
verbal communication, with occasional active 
turning away, and a principal verbal content 
of complaints of discomfort and_ plaintive 
demands to return to his hospital room. For 
the first five minutes, he was rather talk- 
ative in the latter vein. During the next 10 
but the 
amount of talking itself decreased. Through- 


minutes, this content continued, 
out this period, and subsequent similar pe- 
riods, the interviewer attempted to foster 
a friendlier, more spontaneous attitude by 
reacting compassionately, by urging, joking, 
and reassuring about possible fear, and by 
using any material offered. These overtures 
never produced more than single responses, 
and often not that. 

In contrast, there were six instances of 
change from this basic situation, when there 
were sharp rises in the amount of talking, 
plus an attitude of increased friendliness. 
Each of these instances of friendly com- 
munication followed within 40 seconds after 
The only time when 


stimulation of RP1-2. 
stimulation at KP1-2 was not followed by 


| 


2325 2729 31 


35 7 9 13 1S 17 19 21 


Successive 2 Minute Intervals in Interview 


Fig. 
in two-minute intervals. 


3 (Interview 3).—Verbal activity of patient. Number (N’)) of seconds of talking 
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50 
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Differential Effect of RP1-2 and All Other Stimulations on Verbal 
Activity and Frequency of Friendly Remarks in Interview 3 


Stimulations RP1-2 (N-7) 


Time interval 2’ Prestim. 2’ Poststim. 


Mean °; friendly remarks 
Mean N words by patient 
Mean N words by Int. 


* Insignificant by inspection. 


this behavior was the last at this site, when 
the voltage was changed. Characteristically, 
the rises were rapid, but brief and without 
any uniformity of verbal content. These 
changes in verbal activity are reflected 
graphically in Figure 3. Each of the rises 
following stimulation also showed an_in- 
crease in the percentage of patient remarks 
judged “friendly verbalizations.” The re- 
sults of a quantitative analysis of these ob- 
servations are shown in Table 2. The num- 
ber of words spoken by the patient and the 
percentage of his “friendly remarks” were 
compared in the two-minute intervals pre- 
ceding and following stimulation. The sig- 
nificances of the differences was determined 
by the f-test. Both the verbal activity and 
the frequency of “friendly remarks” in- 
crease significantly after RP1-2 stimulation 
but not after other stimulations. These in- 
creases were not due to a change in the 
verbal activity of the interviewer. 

It can be concluded only that RP1-2 stim- 
ulations had this effect. It cannot be held 
that other sites stimulated at the same volt- 
age and at the same times in the interview 
would not have had the same effect. These 
changes were not consistently found after 
any of the stimulations, including that at 
RP1-2, in Interviews 4 and 5. 

The observations were not correlated with 
electroencephalographic change. At one time 
in the interview seizure activity occurred, to- 
gether with a clinical seizure. The stimula- 
tion preceding this was at a site where five 
subsequent stimulations produced no seizure 
activity. 


t-Test 
P-Value 


All Others 
Stimulations (N-7) 


t-Test 
P-Value 


2’ Prestim. 2’ Poststim. 


OBSERVATION PeRtop 3-a (evening of 
second postoperative day; EEG; stimula- 
tions).—After the first stimulation inter- 
view, just described, it was decided to stimu- 
late several of the sites on the right side. 
An observer other than the usual inter- 
viewer, and not otherwise involved in this 
report, chatted amicably with the patient. 
Since there was no monitor, and because 
the patient-interviewer situation was dif- 
ferent, the same kind of analysis has not 


TaBLe 3.—Schedule of Stimulations and Déjd-Vu 
Responses ‘in Observation Period 3-A 


Reports of 
Déja-vu 
Experience 


Stimulation 


Site Voltage 


RN23 Déja vu 


RN23 DéjA vu 


Déja vu 
RN2-3 Déja vu 
RN23 

Déja vu 


RN4-5 
RN4-5 


RN4-5 
RP6-7 
RP6-7 
RN1-2 Déja 
RN1-2 


Déja vu 
RN1-2 


Déja vu 
R PI -2 
RP1-2 

‘RP34 


6 53 0.02 17 10 
17 88 <0.01 4 9 0.15 
43 46 16 30 >0.30 
| | 
q 
a 
No. 
4 
1 } 
2 | 
3 
q 4 
7 7 
4 | 
10 
ul 
12 
: 13 | 
a] 1 4 
15 | 
6 | 
17 | RP34 12 a 
18 RP5-6 12 | 
19 RP5-6 12 
a 20 RN23 7 Déja vu 
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been made of the exchanges. Nevertheless, 
the findings of this session are introduced 
because of the striking appearance of re- 
ported déja-vu phenomena. 

The stimulation schedule is given in Table 
3. Of 12 stimulations at right needle sites, 
all but 1 was followed by a report of a 
déja-vu phenomenon. Such reports occurred 
at no other times. Each of these responses 
had certain similar characteristics which are 
exemplified in one of the responses. At the 
time of Stimulation 3 (S3), the patient and 
observer were chatting about the auras pre- 
ceding past attacks; the observer then asked 
a specific question about them. The patient 
began a reply, but stopped and said “I was 
thinkin’—it felt like someone else was ask- 
ing me that before.” Each déja vu was a 
similar reference to a remark of either the 
patient or the observer which had been made 
just before, just after, or at the time that 
the stimulation was applied. They were re- 
ported immediately after stimulation, except 
that he would occasionally finish a previ- 
ously begun statement first. He clearly per- 
ceived these thoughts as intrusive, although 
not disturbing. With many of the later ones, 
he would begin: “Hey—I_ had 
strike. I had a feelin’. . . etc.’’ The content 
always referred to whatever conversational 


another 


theme was being pursued. Repeat stimula- 
tions of the same sites did not produce 
remarks of similar ideational content. The 
apparent affect was one of interested sur- 
prise. Stimulations of sites other than in 
the right-needle area caused no interruption 
in the conversation. 

In Interviews 3, 4, and 5, no déja vu re- 
sponse appeared following stimulation at 
sites other than in the right-needle area. One 
such response occurred in Interview 4 after 
RN2-3 stimulation. 
right-needle sites in Interviews 3, 4, and 5 
and Observation Period 3-a, 12 were fol- 
lowed by this response, characteristically at 


Of 22 stimulations at 


deeper sites. The significance of these com- 
parisons is shown in the following ,? anal- 
ysis: 


Stimulation Déja Vu 
Sites Absent Present 
Right needle 10 12 
All other sites 47 0 
x°—=27.6 P<0.001 


Right-needle stimulation evoked the déja- 
vu responses predominantly, but not exclu- 
sively, in Session 3-a. While the right-plate 
stimulation in Session 3-a did not evoke the 
response, we cannot state that stimulation 
of the remaining electrode sites on the left 
would not have done so. Nor can it be 
stated that stimulation of unexplored areas, 
in any interview, would not have done so. 
We can only conclude from our data that in 
this patient déja-vu phenomena were a re- 
sult of right-needle stimulation and that this 
effect was predominant in Session 3-a. The 
“interview difference” and the limiting con- 
siderations about area specificity are also 
pointed out for other categories and_ re- 
marked upon in “Comment.” 

INTERVIEW 4 (sixth postoperative day; 
depth EEG tracings; stimulations ).—Six- 
teen stimulations were applied in a prear- 
ranged sequence, with the exception of the 
sites of S1, S10, and S12, which represent 
technical errors. The sequence, voltage, and 
approximate spacing are shown in Table 4. 
The average length of the stimulation in- 
tervals was 3 minutes 54 seconds, the range 
being 2 minutes 44 seconds to 5 minutes 
50. seconds. 

The patient’s conversation was disjointed, 
with fairly frequent silences. During some 
of these, he looked thoughtful; upon being 
asked, he would sometimes relate his 
thoughts, and sometimes not. The most 
consistent and pervasive aspect of his be- 
havior was his attitude of friendliness and 
passive compliance, which note was struck 
from the beginning of the interview. Even 
during the silences, he tended to appear 
more animated and “in touch” than in Inter- 
view 3. The interviewer maintained an air 
of interest throughout, usually initiating no 
conversation. The were his 
questions about the patient’s thoughts dur- 
ing most silences, and occasional attempts 
to allay anxiety, which he inferred to be 


exceptions 
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Taste 4.—Descriptive Summary of Stimulations and Significant Categories in 
Stimulation and Nonstimulation Intervals 


Interview 4 


Interval Stimulation 
No. Sit 


RN6-LP1 


Interval 
Duration, Min. Category* 


(1) Con; (2) osen 


(1) Osen; (2) pass com 


| (1) Déja vu; (2) pass com 


(1) Con; (2) pass com 


4 | (1) Con; (2) pass com 


* “Con” indicates confused remarks; “‘pass com,’’ passive compliance remarks; ‘“‘osen,” oral sensations. 


present. There was no discernible correla- 
tion between his activity and the patient's 
language behavior, noted below. In_ this 
setting, there occurred several striking vari- 
eties of verbal communication, as follows: 
1. Confused remarks about “the first 
word” and “so many people in the world.” 
A typical example, which occurred before 
any stimulations, follows: (P) “Listen—if I 
say f’you the first word I says in my whole 
life, I would be a lit’—a big wrong. It'll 
be a big big wrong. Then if I ever says I 
—the first word now——.” (T) “What's 
the first word?” (P) “One—that’s the first 
word I talked.” Such comments were sprin- 
kled throughout. Since they occurred very 
noticeably even before stimulations, their 
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appearance following stimulation (RN6- 
LP1; RP6-7; LN5-6; RP1-LN6; RP6-7; 
RP1-2) cannot be well evaluated. The mes- 
sage being conveyed by them remains in 
doubt. 

2. Verbalizations of passive compliance 
(which were statements avowing his pleas- 
ure at being “up here” and subject to us). 
The first of these open declarations appeared 
precipitously following S7 (LP5-6). Hav- 
ing been silent during the previous five 
minutes, he said, “Hey! You can keep me 
longer here when you give me these; I 
like those.” He went on to insist “they” 
make him “feel O.K.” By “these” and 
“they” he meant “brain wave” tests. Sub- 
sequent similar statements followed S8, S11, 


1a 0 Prestim. 4 26 | Con 
1 7 5 | Con 
7 2 RP1-2 7 4 ee 
4 | 3 RP6-7 7 4 | Con 
4 RN23 3 
5 RN56 7 4 
6 LP1-2 7 3 
4 7 LP56 7 4 Pass com 
a 8 LN56 7 2 | Pass com 
4 LN56 7 3 | 
| | | 
10 RP1-LN6 7 2 | Con 
“= ul LP1-2 7 5 | Pass com 
. 12 RP1-LN6 7 6 | Pass com | 
| 13 RN67 7 6 
| RN23 : 3 
15 RP6-7 7 4 
7 16 RP1-2 7 | 
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° 
$12, S13, 514, S15, and S16. Later in the 
interview, these were coupled with expres- 
sions of fondness for the interviewer. The 
last one of the interview was accompanied 
by a voluptuous stretch. They did not ap- 
pear in the first 26 minutes, when no stimu- 
lations were being applied, or in the 22 
minutes preceding S7, when six other sites 
were stimulated. It was striking that he so 
suddenly expressed in words an attitude 
which had been previously present only in 
his nonverbal behavior. The difference be- 
tween the frequency of passive compliance 
remarks before and the fre- 
quency after the onset of stimulations is 
Statistically significant, P<0.001, as con- 
trasted by ,* analysis. 


stimulations 


This response category is regarded as a 
function of stimulation, but not of any 
particular site. However, it should be noted 
here that the initial appearance of this cate- 
gory of behavior was after the first stimu- 
lation at the site where, as will be shown, 
stimulation in the fifth interview was fol- 
lowed by verbalization of feminine sexual 
strivings. In such statements 
were occasionally associated with emphatic 
expressions of “feeling good.” The “inter- 
view difference” in the appearance of this 
behavior is also notable: It was not corre- 
lated with Interview 5 and 
appeared not at all in the other stimulation 


sessions. 


addition, 


stimulation in 


3. Reports of mouth sensations. A sen- 
sation of taste was reported following the 
second stimulation at LN5-6 (S9) but not 
following the first stimulation at this site. 
Mouth pain was reported following the one 
stimulation at RN6-7 (S13). These sensa- 
tions were simply and barely reported and 
did not lead to an active verbal interchange, 
as did the phenomena described under (2). 
The stimulation will be 
commented on in the summary of Inter- 
view 5. 


correlation with 


4. A déja-vu-like response. This appeared 
after S14 at RN2-3, but there was no sim- 
ilar behavior when this point was first 


stimulated (S4). This remark was intro- 


duced in the context of a short conversation 
about his listening to other patients on his 
ward. He appeared struck by a thought and 
spontaneously reported: feeling—lI 
was thinking about somethin’ somebody else 
was saying something like that once.” 

After stimulation at five sites (one time 
each at RP1-2, RN5-6, and RN6-7 and two 
times at RP6-7) electrical seizure activity 
from two to four seconds at sites near the 
On three 
occasions (following stimulation at RN6- 


point of stimulation were seen. 


LP1, RP1-2, LP5-6) slow waves appeared 
for three to four seconds, once in all leads 
and twice near the of stimulation. 
No motor or psychological concomitants 
were observed in connection with these, nor 


focus 


was there any consistent relationship to the 
above-described behavior. 


- 


INTERVIEW 5 (sixth postoperative day; 
depth stimulations; EEG tracings ).—Nine- 
The first 
14 were by prearranged schedule; the last 5 
were repetitions, based on “on-the-spot” 
decision, and were at a different voltage 
than the first group. The sequence, voltages, 
and approximate spacing are shown in Table 
5. The last column of Table 5 is headed 
“Significant Category.” This gives only the 
information that one or more of the be- 
havioral categories was adjudged present in 
at least one in the stimulation 
interval. It not reflect how many 
responses were so rated. Because about 20 
minutes elapsed after S19 until the coagu- 
lations were begun, this interval was conser- 
vatively cut off for analysis at two minutes. 
The average length of the stimulation inter- 
vals was 4 minutes, the range being 3 
minutes 11 seconds to 8 minutes 16 seconds. 


teen stimulations were applied. 


response 


does 


This interview was separated by only one 
hour from Interview 4, which it resembled 
in general tone. There continued to be 
fluctuations in the verbal activity, with the 
silences tending to be longer and more 
frequent than the silences in Interview 4. 
Again, the patient’s usual attitude was one 
The interviewer's 
behavior was generally the same as in the 


of passive compliance. 
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TABLE 5.—Descriptive Summary of Stimulations and Significant Categories in 


Stimulation and Non 


Interv 


Stimulation 
Sit 


e Voltage 


Prestim, 


LP5-6 


LN5-6 


RN2-3 


LP5-6 


LN56 


Poststim. 


*“Con’ 


indicates confused remarks; 
Strivings, 


“pass com,’ 
and “‘sexfem,” 


passive com 
feminine strivings 
fourth interview. The findings of principal 
interest concerned the verbal content c 
gories, especially under (3), discussed be- 
low. The verbal content of this interview 
can be substantially divided as follows: 

1. Comments and questions about the 
numbers of weeks in a year, 
week, seconds in a year, etc, 
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ate- 


seconds in a 


(These had 


stimulation Intervals 


iew 5 


Interval 
Duration, Min, 


Significant 
Category* 


10 (1) Con; 
| (3) sexm 


(2) pass com; | 
a 


(1) Sexma; (2) pass com 


| Sexfem 


3 | Con (question of “being! 
alive’’) | 


(1) Osen; (2) “‘alive’’ 


(1) Con; (2) sexma 


| Osen 


Con 


| (1) Osen; (2) sexfem 


(1) Pass com; (2) sexfem 


(1) Pass com; (2) sexma 


| (1) Osen; (2) sexma; (3) pass 
com; (4) con 


(1) Osen; (2) “‘alive’’ 


(1) Osen; (2) con; (3) pass 
com 


pliance remarks; “osen,"’ oral sensation ; “sexma,”’ masculine 


much the same quality as the “first word” 
comments of Interview 4 and were similarly 
scored remarks.”) They oc 
curred before stimulations and in the inter- 
vals after S2 and S14, and late after the 
last stimulation, all of which were at dif- 
ferent 


“confused 


sites. Their relation to the times 


and sites of stimulation seemed in no way 


Interval | 
= | | 
0 
| | 
1 RP1-2 7 4 
oT 2 RP6-7 7 3 | Con 
3 RN23 7 3 
4 RN5-6 7 3 
= 
| 
LP5-6 7 4 Sexma 
- | | | 
7 LN56 7 
9 LP54 7 4 
4 10 LP1-2 
12 RN23 7 3 
13 RP6-7 7 4 
| 14 RP1-2 7 s 
15 4 8 
16 — ‘ 6 | 
17 4 2 
| 
19 — 2 2 
7 
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consistent, and no attempt was made to 
check them by further stimulations. Their 
psychological significance remained unclear 
to us. 

2. Verbalizations of passive compliance 
or avowals of pleasure at being “up here,” 
similar to those described in Interview 4. 
They appeared in the intervals after 55, 
S16, S17, and S18, all of which were at 
different sites. However, the bulk of them 
the first stimulation 
late after the last stimulation. A correlation 
with stimulations was not apparent. 


occurred before and 


3. Remarks judged to be concerned with 
feminine sexual strivings or confusion about 
own sexual identity. They occurred only in 
the intervals after S7 (ILLN5-6), S15 (LP5- 
6), and $16 (LN5-6). 

Covert feminine strivings had been in- 
ferred from the material of the first inter- 
view. However, verbal 
references to such strivings until the follow- 
ing occurred: At 1 minute 48 seconds after 
S6 (LP5-6) of this interview, he suddenly 
began to discuss his desire to get married. 
When asked “to whom,” he did not imme- 
diately reply. During the silence, S7 (LLN5- 
6) occurred. After being thoughtfully silent 
for 1 minute 20 seconds more, he said: “T 
was _ thinking—there’s 


there were no 


I was saying this 
to you. How to spell ‘yes’—y-e-s. I mean 
y-o-s. No! ‘Yow’ ain’t y-e-o. It’s this. 
Y-o-u.” The topic was then completely 
dropped. The monitor (listening outside the 
room) took this to be a thinly veiled expres- 
sion of a wish to marry the interviewer. 
Consequently, he asked that when the pre- 
arranged schedule was completed, these 
sites be restimulated. In the inter- 
vening 40 minutes between S7 and S15, 
the patient spoke only of other things. Fol- 
lowing S15 (LP5-6), a reference by the 
patient to facial hair (of the interviewer) 
led him to remarks about pubic hair and his 


same 


Intervals After Stimulation 
at 
LN5-6 and LP5-6 
All other sites 


having been the object of genital sexual play 
in the past, and then to an expressed doubt 
about his sexual identity: “I was thinkin’ 
if | was a boy or a girl—which one I'd like 
to be.” Following S16 (LN5-6), he re- 
marked with evident pleasure “You're doin’ 
it now,” and then said “I'd like to be a 
girl.” The sequel to these statements, which 
are the verbalizations after S17 and S18, 
are discussed in the next section. 

More or less intuitively, the general pas- 
sivity of behavior and open verbalizations 
of pleasurable passive feelings in Interview 
4 had been formulated as linked to the femi- 
nine strivings. It was therefore striking 
when the first open expression of pleasure 
at passivity turned out to occur after stimu- 
lation at the same points in Interview 4 as 
those which in Interview 5 were followed 
by the open expression of feminine striv- 
ings. It cannot be concluded that the elicit- 
ing of this behavior was restricted to 
stimulations at LP5-6 and LN5-6. In the 
first place, only a few of the potentially 
innumerable areas of the brain where stimu- 
lation might yield such a response were 
tested during our observations. Second, ex- 
cept for time, no other sites were 
stimulated at the different voltage of the 
repetitions at these. 

(a) The following tabulation summarizes 
the frequency with which these verbaliza- 
tions occurred in the intervals after LN5-6 
and I.P5-6 stimulations, and their frequency 
after the other stimulations when Inter- 
views 4 and 5 are conservatively considered 
together. 


one 


As can be seen, the occurrence of such 
verbalizations is significantly associated with 
LL.N5-6 and LP5-6 stimulations. (The ra- 
tionale for considering the two points to- 
gether is their anatomic 
indicated in Figure 2.) 
(b) The appearance of verbalizations of 


proximity, as 


Verbalizations of Feminine 
Strivings 


Absent Present 
3 
24 0 


(By Fisher’s exact test, P—0.02) 
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feminine strivings was correctly predicted 
by the monitor during the course of Inter- 


view 5, when he specifically requested the 


repeat stimulations at these sites for further 
expression of them. Again, an “interview 
difference” in the appearance of these re- 
sponses seems present, although the voltage 
differences in Interviews 4 and 5 prevent 
definite evaluation. 

4. Responses judged to be concerned with 
“masculine” strivings. One of these state- 
ments occurred before S1 one after 
S5 (LP1-2). They referred simply to 
aspirations toward adult 
pations and were not particularly striking. 
One occurred after S12 (RN2-3) and was 
a reference to being a grandfather and hav- 
ing children in the future. It was striking 
enough to provoke the monitor to request 
a later repetition (S17). The response was 
a remark making a favorable comparison 
of himself to a heroic prototype of “mascu- 
linity’—‘Superman.” The 
such a thought following upon his open 
remarks about wanting to be a girl seemed 
understandable on purely psychodynamic 


and 


masculine” occu- 


appearance of 


defensive grounds, the relation to stimula- 
tion being only incidental. The statements 
in the following interval after S18 (LP5-6) 
were urgent expressions of his desire to 
marry a “beautiful nurse.” These seemed 
similarly understandable on psychodynamic 
grounds alone. 

5. Questions about “being alive” at cer- 
tain times in the future or past, which oc- 
curred in the intervals after S8, S9, and 
S19. The first and last of these were at 
LN5-6 and the second at LP5-6. These 
were characterized by an obtrusive intro- 
duction, brief exchange of remarks about 
them, and abrupt disappearance. They were 
such statements as “Will I be alive when 
I'm 100?” or “Will I be alive when 
20-something?” Their psychological mean- 
ing is unclarified. When the type of statis- 
tical analysis just presented for “feminine 
strivings” is repeated for the “alive” state- 
ments, the same contingency table is appli- 
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it’s 


cable and the same significance result is ob- 
tained. 

6. Reports of 
sensations. 


(a) Mouth 
Pain of an undefined nature, 
except for a reference once to a “broken 
tooth,” was reported following S9 and S18 
(both LP5-6) and S19 (LN5-6). An un- 
defined smell was reported following S15 
(LP5-6). His tongue “felt different’ fol- 
lowing S13 (RP6-7). All of the foregoing 
responses occurred within two minutes after 
stimulation. 


sensations. 


In addition, 19 minutes after 
$19 he spontaneously reported a pain in his 
mouth. Each of these sensations was simply 
reported and did not give rise to conversa- 
tion about them, even when the interviewer 
tried to elicit it. These reports followed 
within two minutes of 7 of the 35. stim- 
ulations in Interviews 4 and 5. The sud- 
these reports 
notable. But, 
additional sudden report was given some 
19 minutes after the last stimulation in 
Interview 5, this could not be readily re- 
garded as a result of stimulation. Therefore, 
a_ statistical 


denness of onset of upon 


stimulation was since an 


evaluation of the correlation 
between stimulation and all reports of oral 
sensations was made. The ‘analysis consists 
of comparing the frequency of reports of 
oral sensations in the 35 two-minute inter- 
fre- 
quency of such reports in all the remaining 
two-minute intervals in Interviews 4 and 5. 
The resulting contingency table and ? test 
follow: 


vals following stimulation with the 


Report of Oral Sensations 


Stimulation Absent Present 


2 min. interval 28 7 
Control 2 min. interval 65 ] 
x*=8.1; P<0.01 

Additional note is taken of the character- 
istics of the stimulation sites where these 
responses appeared. The sites were RN6-7 
and RP6-7, and LN5-6 and LP5-6. In each 
lobe, these paired sites were anatomically 
close to one another. Again, the “interview 
difference” is apparent: These reports were 
not elicited in Interview 3 or Session 3-a. 
However, the fact that stimulation at any 
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of these same four sites occurred only twice 
disallows further elaboration. 

(b) Other bodily sensations were never 
reported as such, but one seemingly related 
phenomenon seems worthy of comment. 
Following S16 (ILN5-6), just before say- 
ing “I’d like to be a girl,” he remarked in 
a sensual manner, “You're doin’ it now,” 
as though he had had a pleasurable experi- 
ence. 

When the stimulations of this interview 
were completed, preparation was made to 
electrocoagulate those points which the elec- 
trophysiological data indicated were at or 
near the focus of abnormal activity. The 
interview situation was in effect at an end, 
since two other investigators had to enter 
the room to handle the required apparatus 
and because the sites and times of coagula- 
tion were audibly announced. The patient 
continued to talk a bit during the coagula- 
tions. There was content about dying and 
about being killed, following the first (par- 
tial) ablation (at LN5) and the second abla- 
tion (at ILN4); this was expressed in a 
slightly elated manner. Verbalizations fol- 
lowing the fourth ablation, at LN5, referred 
to a feeling of “being exploded”; this was 
directly followed by a fit. He looked fear- 
ful, became tachypneic, retched, and said 
nothing. 

INTERVIEW 6 (12th postoperative day; 
electrodes removed).—The goal of this in- 
terview was to evaluate the status of some of 
the fantasies and ideas expressed in the 
stimulation interviews, especially those con- 
nected with feminine sexual strivings. To 
this end, the interview was intentionally 
structured into three phases: (1) a period of 
spontaneous recall, in which the opportunity 
was to be given to bring up whatever ma- 
terial he would; (2) a period in which he 
would be asked indirectly about his previous 
behavior, especially about verbalizations of 
feminine strivings, and (3) a period of 
direct confrontation about this and other 
material that had been elicited by stimula- 
tions but was not expressed in the preceding 
phases of this interview. 


1. The period of spontaneous recall lasted 
for the first nine minutes. During this time, 
he talked about the “fun” he was having in 
the hospital, how he wasn’t afraid, and how 
much “better” he felt. As he chatted, he 
seemed slightly elated and strolled playfully 
about the room. Although he effected only 
a minimal direct interchange with the inter- 
viewer, he was friendly. He did not refer 
to any details of the stimulation interviews, 
except for one reference to having “liked 
the brain waves.” At no time did he express 
a desire “to be a girl.” 

2. The period of indirect questioning 
(lasting 12'4 minutes) was begun when he 
was asked what he could recall about the 
previous talks. He referred to (1) a song 
which he had sung in Interview 3 and one 
from Interview 1; (2) “telling stories” 
about the boy-and-girl theme of Interview 
1; (3) telling about his spells and previous 
hospitalizations. When he was pressed (but 
without specific reference) for more details 
of the stimulation interviews (identified to 
him by description of the situation), he 
changed the subject. After this, he played 
about some more and referred to the first 
interview. Shortly, he announced he was 
ready to return to his room, but he was 
persuaded to stay, with the presentation of 
gifts. He talked about the toys, strolled out 
of the 
further comments about the interviews. 

3. The direct confrontation 
(which lasted 19 minutes) began when he 
was specifically reminded by the inter- 
viewer of his remarks in the fifth interview 
about “being married.” He first spoke of 
the song in the first interview about a boy 
and a girl getting married. He then made 
up a song about Higgins and Mahl getting 
married, excited, and wanted to 
leave. He denied being able to recall want- 
ing to marry the interviewer but went on 
to ask if he had said “y-o-u” in response 
to a question about whom he wanted to 
marry. He denied that he had meant this; 
rather, he had meant that he was joking, 


room and returned, but made no 


period of 


became 
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and then proceeded insistently to talk about 
his wish to marry a certain girl. 

The interviewer asked if he remembered 
talking about wanting to be a “boy.” The 
patient replied that he recalled having ex- 
pressed a wish to be a girl, but immediately 
said that he didn’t want to be one. Conver- 
sation about this led up to a declaration of 
wanting to be a man, although in the past 
he thought he might have been undecided 
about this. Doubt about this notion was 
expressed by the interviewer, to which the 
patient responded by saying “sometimes I'd 
like to have a girl’s face.” He then dis- 
played a clay elephant he had been modeling 
for the past few minutes, referring specifi- 
cally to the trunk, indicating that it would be 
“funny” to “squirt all over Dr. Mahl.” 
Shortly, he ran vigorously out of the room, 
playing as if to squirt the monitor. He 
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loudly insisted on remaining out, but the 
interviewer brought him back and asked 
about the “funny feelings” of the other in- 
terviews. This was answered by recall of 
some of the déja-vu experiences of Period 
3-a. When he continued in this vein, it was 
suggested that he was mentioning them only 
out of a desire to be pleasing. The patient 
became aggressive, elated, and excited, left 
the room, and did not return. He then 
played around in a very aggressive and 
hostile manner outside the interview room. 


Summary of Interviews 


Stimulation Interview Findings 
the observations cited in the previous de- 
scriptive material, the following behavioral 
categories are regarded as consequences of 


stimulation. 


TABLE 6.—Percentage of Patient Remarks Placed in Various Categories by Both 
Observers in Six Interviews, Reliability of the Judgments, and Significance 
Level of the Interview Differences by Categories 


Category Interview 


| Requests or 


| demands 


Rejecting state- 
ments 


Friendly 
verbalizations 


Verbalizations 
of passive 
compliance 


Reliability of Significance 
Judgments \Interview Diff. 


x? Test 


x? Test | 
P-Value 


P-Value 


<0.001 | +067 | 


Verbalization of 
feminine striv- 
ings and confu- 
sion of own sex 


Verba lizations 
of masculine 
strivings 


Verbalizations 
of confusion 
of sexual 
identity of 
others 


Confused remarks | 


| No. of patient 
remarks 
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7 
| 
18.9 | 7.7 3.6 09 | 2.2 <0.001 +0.76 <0.001 
i p | 0 23.5 11.7 o | 0 5.5 | <0.001 | +0.92 | <0.001 
| 04 o | 178 23.0 29.6 16.6 | <0.001 +0.46 <0.001 
0 o | o | 38 | 18 | <0.001 +0.80 <0.01 
o | | o | 09 | 18 <0.001 | | 0.05 
“aes 
| | 
| 
4 
fe 4.1 | 0 | 0 0 Oo | 04 <0.001 +0.84 | <0.001 
41, 45 | 41 8.4 85 | 32 <0.001 +0.63 0.02 
it’ | 
| . 
. 


1. Déja-vu-like phenomena 
2 and 3. Increased quantity and friendliness of 
verbalizations 

4. Verbalizations of passive compliance 

5. Oral sensations 

6. Verbalizations of feminine sexual strivings 

7. Verbalizations about “being alive” at certain 
dates 

B. Interview Differences.—In the preced- 
ing descriptions of the individual interviews, 
reference has been made to the differences 
among them in respect to behavioral cate- 
gories. Table 6 provides an over-all survey 
of the quantitative differences in the inter- 
views in eight behavioral categories. These 
differences reflected the major clinical im- 
pressions. In the Table is shown the per- 
centage of patient remarks placed in the 
content categories by both judges. As pre- 
viously mentioned, each patient remark was 
judged according to whether or not one or 
more of these categories (and others un- 
listed here) was applicable. Also shown in 
Table 6 are the reliabilities of the judgments 
for the categories, all of which were sig- 
nificantly better than chance, although the 
interobserver correlations would have to be 
improved for more sensitive comparisons 
than are involved in this paper. The statis- 
tical significance of the differences in the 
various categories from interview to inter- 
view is also shown in Table 6.4 This latter 
point will be further commented on in the 
final discussion. Table 7 summarizes the 
number of times oral sensations, déja-vu 
experiences, and the “alive’-content cate- 

# For three of the categories in Table 6— 
“masculine strivings,” “feminine strivings,” and 
“confusion over the sexual identity of others”— 
the theoretical frequencies used in the x’ analyses 
were quite small. The corresponding significance 
levels must be interpreted cautiously. The 
rection for continuity was used in all of the tests, 
including these three categories; so the P-values 
are to some extent conservative. Exact probability 
tests were not used for these categories because 
they are much the gains 
achieved. It is unlikely that the P-values for the 
“feminine striving’ and * 


cor- 


too cumbersome for 


‘sexual confusion” cate- 


gories would shrink to insignificance in exact tests. 
Since the P-value of the “masculine striving” cate- 
gory might well do so, it should be viewed with 
suspicion. 
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TaBLe 7.—Number of Oral Sensations, Déja-Vu 


Category Interview | 
4] 5] 6 
Oral sensations 0 0 0 0 2] 6 | 0 
Déja vu 
“Alive” remarks 0 0 | 0 0 0 | 3 
gory occurred in the interviews. 
C. Stimulation Site Findings.—The par- 


stimulations at 
LN5-6 and LP5-6 in eliciting “significant” 
phenomena deserves special note. “Signifi- 


ticular effectiveness of 


cant” refers to behavior that was striking in 
itself, was unusual even for this patient, 
and apparently occurred only upon stimula- 
tion. Table 8 is a rearrangement of some of 
the data to show which categories appeared 
and in how many intervals after stimula- 
tions at various sites in Interviews 4 and 5. 
(For example, of the four times LP1-2 was 
stimulated, verbalizations of passive compli- 
ance appeared in two of the stimulation in- 
tervals and  verbalization of masculine 
striving in one. Since the categories are not 
mutually exclusive, only two intervals need 
be involved The total of any 
one column in Table 7 does not indicate the 
number of different intervals showing the 
significant categories. 


for these. 


One can meaning- 
fully summate across the rows, but not down 
the columns. ) 

The feminine sexual 
strivings and questions about “being alive” 


verbalizations of 


appeared only in the intervals following 
stimulations at LP5-6 or LN5-6; five of the 


seven reports of sensations 


first 
passive compliance was 
after stimulation at these sites. 


oral 
the 


were in 
these intervals: appearance of 
verbalizations of 
However, 
it may be that stimulation of the other sites 
(or other completely untested areas) at 
different demonstrate a 


intensities would 


comparable efficacy. 
IV. Comment 
The data allow a conclusion that in this 
patient stimulation of various areas of the 
frontotemporal region evoked a range of 
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8—Number of Stimulation Intervals in Which Significant Categories 
Occurred in Interviews 4 and 5 


No. of intervals 4 | 4 


Confused remarks 


Passive compliance 


Oral] sensations 


Déja vu 


Masculine strivings 


Feminine strivings 


“Alive” remarks 


manifest responses extending from direct 
sensory experiences to changes in complex 
behavior patterns. For the sake of discus- 
sion, it is possible to conceptualize a con- 
tinuum, at one end of which are phenomena 
perceived by the patient as intrusive and 
foreign, or ego-alien; at the other are 
phenomena which do not seem to be so 
perceived. In the first class are the mouth 
sensations, which he reported in much the 
way he might have if a peripheral nerve had 
been stimulated. The déja-vu phenomena, 
although obviously more complex, were re- 
sponded to in much the same way, that is, 
as extraneous perceptions. On the other 
hand, the verbalizations of passive compli- 
ance were not spoken with any indication 
that he was aware of a foreign thought. 
They were voiced as reflections of his own 
feeling state. His statements about “feeling 
good” in connection with some of these 
statements may have represented perceived 
sensations, but even these were not reported 
as “foreign” events. Similarly, the verbal- 
izations relating to feminine strivings had 
none of the quality of “forced thoughts.” 
Except for their sudden and isolated ap- 
pearance, they were spoken with the same 
confiding and reflective attitude more cus- 
tomarily heard in a psychotherapeutic ses- 
sion. In certain respects, the increases in 
verbal activity and friendliness of verbaliza- 
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tion were more striking instances of totally 
integrated behavior, since it is highly un- 
likely that he was even aware that he was 
behaving in this way. 

The second conclusion is that 
patient there was a tendency toward area 
differences in the type of response which 


in this 


stimulation evoked. By this is meant that 
stimulation at a particular site under similar 
conditions could be expected to be followed 
by a particular kind of behavior, when stim- 
ulation at another site would not. Several 
examples can be given of the bases for 
stating this. 

(a) Reports of déja-vu phenomena oc- 
curred only after stimulation at more deeply 
situated sites of the right needle electrode. 
It is of interest to note the difference be- 
tween our findings in this report and those 
previously reported. Penfield has indicated ® 
that such phenomena are to be expected 
when stimulation is applied in a region of 
the brain near the focus of abnormal ac- 
tivity. In this patient the clinical electro- 
encephalogram consistently demonstrated 
abnormality on the side opposite the one 
in which these stimulation-evoked experi- 
ences occurred. (b) Verbalizations of femi- 
nine sexual strivings followed only upon 
stimulation of LP5-6 and LN5-6, which, as 
has been indicated, were at anatomically 
proximal sites. These same comments apply 
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to the responses referring to “being alive.” 
(c) Reports of mouth sensations occurred 
at two pairs of sites (ILN5-6 and LP5-6, 
and RN6-7 and RP6-7). The sites in each 
pair were anatomically close on or near the 
cortical surface. It is emphasized that the 
conclusion of the presence of a tendency 
toward area specificity holds only for the 
areas which were tested in this study in 
this patient. Stimulation of other areas, 
under similar conditions, might have pro- 
duced similar responses. Comparison with 
other patients would be necessary before any 
general conclusions would be warranted. 
The problems involved in this are men- 
tioned below, but the first prerequisite in 
such comparison would be placement of the 
electrodes in similar anatomical structures. 

None of the behavioral changes which we 
have reported bore any consistent or under- 
standable relation to measured changes in 
poststimulation electrophysiological activity. 

The third conclusion refers to the differ 
ences in the various responses at different 


times. There was both an “inter-interview” 


and “intra-interview” variation in response, 
even at times to stimulation at the same 
sites. It is interesting to note the predomi- 
nant striking findings of the various study 
periods: In Interview 3 they related to 
verbal activity and friendliness of verbaliza- 
tion; in Interview 3-a, to déja-vu phenom- 
ena; in Interview 4, to verbalizations of 
passive compliance and mouth sensations; in 
Interview 5, to feminine sexual strivings and 
mouth sensations. Also, even in the same 
interview, stimulation at a given site did not 
always bring the same response. This was 
true not only for such complex behavior 
as that relating to feminine strivings, but 
also for the relatively simple direct reports 
of sensations. 

The state of the subject at the time of 
stimulation seems to influence the ensuing 
responses. Various factors may cause dif- 
ferences in behavior upon identical stimula- 
tions at different times. About some factors, 
we can do no more than comment on the 
possibility of their being influential. The 


time which has elapsed from the original 
trauma of the operation and untested phys- 
iological and chemical factors may be partly 
responsible, especially for the inter-inter- 
view differences. 

We attach importance to a consideration 
of the psychological context in which elec- 
trical stimulation occurs. The personality 
configuration of the subject, including both 
the current psychodynamic aspects and the 
psychogenetic aspects, may be an essential 
determinant of the results of stimulation. 
For example, we do not conclude that 
verbalizations by this patient specifically re- 
lating to feminine strivings or to passive 
compliance depended only on an induced 
physiologic factor upon stimulation. The 
knowledge about him from the past history 
and from his behavior in the preoperative 
interview allowed the inference that a sig- 
nificant pervasive motive in his behavior 
related to passive-feminine strivings. Our 
concept is that in this patient, with these 
ready-present personality factors, stimula- 
tion resulted in their more direct expression. 
Because his responses can be seen as having 
probably been influenced by past experiences 
in his personality development, it is also 
plausible that minute-to-minute changes in 
his personality functioning and as affected 
by the vicissitudes of the patient-interviewer 
relationship could have affected the nature 
of specific responses. It is this concept which 
leads to anticipation of difficulty in compar- 
ing the findings in one patient with those 
in another. 

We have studied two other patients using 
essentially the same methods reported here, 
except that all the data have not yet been 
as carefully analyzed. In one patient, a man, 
the electrodes were approximately in the 
areas to be approached by a bilateral an- 
terior frontal lobotomy. Upon careful ob- 
servational study of the recorded interviews, 
no changes whatever could be discerned 
consequent to stimulation. The second pa- 
tient was another 11-year-old psychomotor 
epileptic, in whom the electrode implace- 
ments were in roughly the same areas as in 


417 


|| 


A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


the subject of this report. Although some 
changes were observed, the manifest be- 
havior was generally quite different from 
that in the present case. Since placement of 
the electrodes is manual, no valid compari- 
sons can be begun. However, it is conceiv- 
able that sites in 
different patients would evoke various mani- 


stimulation at similar 
fest responses, depending in part on the 
personality configuration of the subject. 

It is our intent to present mainly deserip- 
tive conclusions at Yet it 
warranted to speculate briefly about what 
occurred in this patient when he was stimu- 


present. seems 


lated and behavioral change occurred. Our 
conception is that stimulation at certain 
points interfered with the balance between 
drive and defense. For example, after one 
stimulation he said, without apparent anxi- 
ety, “I'd like to be a girl.” In the last inter- 
view, when he came close to expressing a 
similar idea under pressure by the inter- 
viewer but in the absence of stimulation, he 
became markedly anxious and defensive. 
The data do not in themselves resolve the 
question of exactly how the balance is tipped 

whether reduced his 
anxiety or 


stimulation only 
also increased the strength of 
his feminine strivings or both. The observa- 
tions just cited, however, do seem to rule 
out any change that does not include anxi- 
ety reduction upon stimulation. 

A recent report by Olds and Milner * 
gives evidence that there are parts of the 
brain in animals, notably in the septal region, 
where stimulation in itself is rewarding. A 
like phenomenon in our subject may have 
been occurring when, e. g., he comfortably 
reported “feeling good” in conjunction with 
some of the passive-compliance remarks. 


V. Summary 


This report deals primarily with the ob- 
served behavioral 
electrical stimulation of various sites within 
the substance the the 
frontotemporal region in a boy with psycho- 


The 


changes consequent to 


and on cortex of 


motor epilepsy. implanted-electrode 


technique was utilized, so that observations 
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were on the awake subject over the course 
of several days. The method of psycho- 
logical observation was the interview, con- 
tinuously recorded, and conducted by an 
independent while 


observer stimulations 


. were applied. The psychological data were 


analyzed clinically and also in such a way 
as to allow statistical treatment and quanti- 
tative statements concerning the behavioral 
changes without contamination by precon- 
ceptions of the effects of stimulation. Stim- 
ulation of various areas evoked a range of 
manifest responses extending from direct 
sensory experiences (predominantly mouth 
sensations) to changes in complex behavior 
patterns. These latter were most uniquely 
reflected in verbalizations of feminine striv- 
ings. There was a tendency toward area 
differences in the type of responses which 
stimulation evoked. There was also an ob- 
served difference in the types of responses 
in different interview situations. The pos- 
sible significance of these observations is 
briefly discussed. It is suggested that stimu- 
lation might alter the balance between drive 
and defense. 
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CORRECTION 


In the article “Anxiety and Performance Changes with a Minimal Dose of Epinephrine,” 
by Dr. Harold Basowitz and associates in the July issue of the ARCHIVES, on page 99, lefv- 
hand column, the last sentence of the first paragraph should read as follows: “The pure epine- 
phrine powder used in the preparation of this solution contains less than 0.1% arterenol 
(norepinephrine ) .” 

On page 104, in Table 2, fourth line on the left under Procedure should read: “CFF: 
Trials (1-5)—(11-15), means.” 
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I 


General laws of psychophysiology have 
not yet been satisfactorily formulated, de- 
spite decades of research by psychologists, 
psychiatrists, and biologists. In recent years 
a shift of emphasis toward a psychosomatic 
approach to problems of human illness has 
occurred. This has resulted in greater con- 
cern with research directly applied to spe- 
cific illnesses in attempts to pinpoint the role 
of disturbed emotions in their etiology. 

An essential problem in psychosomatic 
research is the inherent difficulty in deter- 
mining what factors in the personality and 
which of its past experiences should prop- 
erly be correlated with the 
an organ dysfunction. In 


symptoms of 
clinical studies 
variables are chosen in the psychological 
and in the somatic systems, and, without 
clear understanding of their dynamic and 
temporal relations, they become the basis for 
the presumed etiological understanding of 
the psychosomatic disease. Such formula- 
tions, attempting to relate two discrete proc- 
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esses, necessarily neglect the mechanisms 
through which disturbances in one system 
produce change in the other. 

Paralleling such work in psychosomatic 
research, other investigators have explored 
the effects of psychological stresses on func- 
tions of various parts of the organism. 
These studies include both experimentally 
induced stresses and naturally occurring 
life situations capable of arousing emotional 
disturbances. A partial survey of the major 
investigations of this type has been made 
in previous works.* Sometimes the experi- 
mental conditions used were so contrived 
or trivial as to raise serious questions as to 
the contributions they could make to our 
understanding of the more profound, per- 
vasive, and enduring stresses of life. More 
frequently, single variables for brief periods 
of time have been the only objects of con- 
cern, with little effort to study directly 
multiple interrelated processes. 

In previous work we have utilized soldiers 
with war neuroses,’® civilians who were in 
severe panic or anxiety states,’* and, most 
recently, paratroopers in training.* In these 
last studies we hoped that the close observa- 
tion of men through a period of time in a 
well-defined situation of danger would allow 
greater understanding of the mechanisms 
through which 
affects functioning at 


disturbance 
biological 
levels. Although certain advantages of the 


psychological 
various 


natural experimental situation are clear, such 
a study is also limited in the number and 
kinds of measurements possible, and the 
inability to assure simultaneity of measure- 
ment and to regulate the stress events. 

From these various experiences a great 
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ANXIETY—EXPERIMENTAL APPROACH 
deal has been learned about the theoretical 
and methodological problems involved in 
psychosomatic research. We wish to pre- 
sent in this communication some general 
statements about these problems, as an in- 
troduction to a fairly large series of reports 
concerning researches of several years past, 
and still going on.+ ’ 

In presenting a discussion of our con- 
ceptual model of psychosomatic processes 
within a broad framework, we realize that 
it is only one of many possible ways of 
viewing the total organism. Ours has de- 
veloped from a series of past experiences 
and pilot studies on anxious subjects, during 
which we have become aware of the many 
difficulties inherent in deriving feasible 
empirical studies from theoretical ideas. No 
matter how broad or the initial 
conceptualization, in practice only segments 
of biological and psychological functions 
can be observed, measured, and analyzed. 
Consequently, in the remainder of this paper 
we shall present first an over-all theoretical 
scheme and then the necessarily more lim- 
ited experimental program derived from it. 

II 

In part, the present extensive research 
program was undertaken because we felt 
there was a need for a methodological model 
based on tenable theory, applicable to gen- 
eral problems of psychosomatic research. If 
such a model were fruitful in the study of a 
single affective state, it might be utilized in 
studies of other affects and perhaps even- 
tually lead to the formulation of general 
laws. 


inclusive 


In the present research we chose to 
study anxiety because of its great impor- 
tance in the economy of human existence. 

Anxiety has a special role in the adjustive 
processes of the human organism, both as 
an indicator of stress and as a precursor of 


We believe that 


further stress response.® 


+ This is the first of a series of publications and 
expresses the basic theoretical and methodological 
problems with which the research program began. 
It is intended to provide the background for sub- 
sequent papers describing detailed techniques and 
results. 


and others 
portending that organismic adjustments are 
being made to present or expected stress 
in the dynamically interrelated somatic, 
psychological, and behavioral processes. At 
higher levels of anxiety, as in the holocaust 
of war or unexpected catastrophe, equilib- 
rium becomes so disorganized that adequate 
behavior, psychological efficiency, and so- 
matic functions are profoundly disturbed. 
However, milder anxiety is of great sig- 
nificance as a signal of threat to the organ- 
ism, for it precedes or accompanies active 
preparation for adjustment and hence may 
lead to facilitation of functioning at all 
levels. 


anxiety is a signal to the self 


Psychologically, the defensive responses 
may be seen in such maneuvers as counter- 
phobic activity, magical, ritualistic behavior 
or thought, withdrawal, or character altera- 
tion. Thus, anxiety in some past time may 
be responsible for the development of psy- 
chiatric syndromes and personality defor- 
mations. Threatening recrudescence in the 
present, it may intensify the previous de- 
fenses or evoke new types of defenses, for 
free anxiety is one of the most unendurable 
afflictions of man. As a signal of danger, 
anxiety is accompanied by a host of inter- 
related somatic processes which are in the 
nature of activities preparatory to emer- 
gency action. Often these are patterned in 
individual which derive from the 
subject’s early learning. Whatever the later 
stimulus, the personal pattern is evoked and 
recognized. With decrease in psychological 
defenses and_ lessened 


ways 


control, anxiety 
mounts and the somatic responses tend to 
become less discrete and patterned, and 
more diffuse, global, and undifferentiated. 
Similarly, the dedifferentiation of 
function can be seen in cognitive, conative, 
and behavioral processes as the defensive 
utilization of the anxiety signal breaks 


same 


down. 

Free anxiety can be identified as an af- 
fect in interpersonal behavior, and as such it 
is objectively experienced by the subject 
and communicated by him to an observer. 
Such anxiety is experienced as an inexplic- 
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able foreboding of danger or disintegration. 
As an emotional experience it is necessarily 
conscious and pressing. We are less con- 
cerned here with the condition termed “un- 
conscious anxiety” or with the study of 
affects which are not reportable. Anxiety 
can best be defined by the existence of a 
particular emotional experience. It is rela- 
tively meaningless to speak of “unconscious 
anxiety,” intending by that phrase an affect 
which would be present if some defense 
were weakened or some mode of action pro- 
hibited. Unfortunately, much psychosomatic 
research has been based on assumed affects 
which were but vaguely implicit in uncon- 
scious and underlying processes, expressed 
only indirectly in symbolic form. Still, as 
we found in our paratrooper studies, the 
state in which anxiety is nascent or latent 
may be related to certain chronic states of 
somatic activity, and this problem does re- 
quire study in its own right. What we mean 
to suggest here is that research in this area 
requires a clear and consistent definition of 
anxiety, which should have its referent in 
emotional experience, rather than being an 
inferred psychological state from symbolic 
processes or from physiological concomi- 
tants. 

In the same paratrooper studies, it was 
also found that anxiety could be categorized 
into at least two types—shame and guilt 
each with seemingly different correlates in 
physiological measurements. There seemed 
to be evidence that these two modalities were 
associated with at least varying quantities 
of physiological disturbance, and_ possibly 
qualities as well. However, the distinction 
between types of anxiety is properly made 
in terms of the parameters of personality 
discoverable in the subject. We believe it 
important to define different qualities of 
anxiety in terms of the time of onset and 
the life history of the individual, the ego 
structure, and specific conflict areas. Such 
research, attempting to describe various 
qualitative aspects of anxiety, and their pos- 
sible relations to qualitatively different 
physiological states, is necessary and im- 
portant. However, for the subject himself, 
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anxiety is phenomenally unitary, in the 
sense that he experiences dread and fore- 
boding no matter what its origin or history. 
Therefore, for our present purposes, we 
tentatively conceive of anxiety as being a 
monistic affect and attempt, through the 
study of personality structure, to tease out 
such differences as may exist in its qualities. 
Before passing to other considerations, it 
should be noted that free anxiety, having 
any degree of intensity and duration, is a 
neurotic phenomenon. However, it is part 
of a general biological process which, at 
lower levels, is represented by the appre- 
hension and state of alerting or vigilance, 
evoked by minor or short-lived dangers, that 
every human being needs to preserve his 
life. Anxiety exists when the stress is ex- 
cessive and the ego controls inadequate. 


III 

The research workers at this Institute 
have had considerable experience with vari- 
ous aspects of human anxiety under condi- 
tions of severe life stress in combat and less 
intense life stress in paratrooper training; 
they have studied patients with chronic 
states of neurotic anxiety, induced acute 
emotional responses in anxiety-prone per- 
sons and evoked anxiety in healthy persons 
in contrived laboratory experiments. From 
these experiences there has been derived a 
series of general principles and operational 
concepts which led to the design of our 
present and ongoing experimental studies. 

1. The Principle of Organization —We 
speak of organization in designating any 
vital or systematic whole, whether it be a 
morphological structure, a functional proc- 
ess, or a theoretical concept. Organization 
is a term usually applied to systems com- 
posed of parts or variables which have 
numerical values. Living systems or con- 
ceptual systems are dynamic, since they 
change through time.!* Although some sys- 
tems are composed of arbitrarily selected 
variables, others consist of variables whose 
association has been empirically derived. 

It is generally accepted that biological and 
psychological, and perhaps social, systems 
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are regulated by integrative or homeostatic 
processes which function to maintain equi- 
librium within the boundaries of the healthy 
and adaptive physiological range of organis- 
mic functioning. When the integrative de- 
terminants or essential variables of a system 
are strained to a critical point, new or 
emergency adaptive processes are activated, 
often with a sacrifice of some functions of 
the original system. Then, through a “step- 
function” or a “jump-state,”"= a new system 
of organization develops which increases 
the system’s chances of survival or mainte- 
nance of organization. Anxiety may be the 
principal function of a new organized inte- 
grated system. If anxiety serves only as a 
signal, the life of the new system may be 
temporary and reversibility to the previous 
organization is a probability. In other situ- 
ations anxiety may remain chronic—that is, 
neurotic—and the system remains irreversi- 
ble. Psychiatrists are well aware of this 
stability of such an organization, as evi- 
denced by the difficulty encountered in treat- 
ing patients with chronic anxiety. 

As the determinant of a system, anxiety 
maintains components or processes of or- 
ganization involving total behavior in the 
social environment, cognitive and conative 
functioning, and physiological actions, all 
of which are adaptive under conditions in 
which anxiety exists, for as long as it re- 
mains. The total system is involved with 
the environment in that external influences 
or internal disturbances acting on the anxi- 
ety system may augment its component 
activities or stimulate behavior of the organ- 
ism to remove itself safely from the danger- 
ous stimulus to which it is highly sensitive, 
or to attack in attempting to destroy the 
danger. Thus, even if interest is centered 
on anxiety as an organization, with its 
multiplicity of component parts, transactions 
that involve environmental parameters are 
ever present.!° The total social and inter- 
personal setting in which the observed sub- 
ject lives and moves should, therefore, be 
taken into account, either by recording its 
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changes or by controlling its constancy as 
much as possible. 

2. The Disparity in Time Between the 
Stimulus and the Total Anxiety Response.— 
(a) Anxiety Persisting Long After the 
Application of a Stimulus or After a Cue 
Has Been “Forgotten”: In some earlier ex- 
periments we stimulated an area of the 
human brain above the sphenoid bone in the 
midline, in the general location of the hypo- 
thalamus, through a basal electrode inserted 
in the nasopharynx.* We recorded action 
potentials from the stimulated area and from 
the surface of the skull for some time after 
the cessation of the stimulus. Not only was 
the basal area excited but large bursts of 
cortical excitatory waves followed within a 
few seconds. Then gradually there was a 
decrement in frequency and amplitude of 
responses from both the basal and the cor- 
tical area. The smooth path of decline was 
interrupted within a period as long as eight 
minutes by bursts of excitation in the basal 
area followed by cortical responses, which 
finally disappeared, and for a short period 
the basal area responded spontaneously 
without cortical activity. Thus the basal 
area behaved like a condenser. The human 
subjects suffered intense anxiety at the mo- 
ment of stimulation and experienced milder 
bouts of anxiety at the recurrent periods 
of basal discharge. The corresponding phe- 
nomenon in life is a sudden burst of anxiety 
in response to a crucial situation or a 
wounding remark with vigorous attempts at 


recovery of equilibrium by trying to “put it 


out of mind.” Notwithstanding, the person 
will experience against his will upsurges of 
anxiety of less intense degree for a long 
time, often with involuntary conscious re- 
call of the original provoking experience. 
(b) Behavioral and Physiological Dis- 
turbances Persisting After the Affect of 
Anxiety Has Subsided: During the War 
we observed profound alterations in_ be- 
havior, serious physiological changes, and 
cognitive and conative disturbances in sub- 
jects whose anxieties had dwindled to en- 
durable quantities.’ Long after the stimulus 
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was over, regressive behavior, posture, and 
speech persisted, suggesting that an initial 
precipitant could influence the total anxiety 
process, even though the emotion of anxiety 
was no longer experienced. 

(c) Anxiety Appearing Long After the 
Stimulus Cue: Psychiatrists and psychoa- 
nalysts are aware of the fact that real life 
situations or therapeutic interpretations, 
even those not consciously recallable to 
memory, may evoke, after a variable latent 
period, some or all of the manifestations of 
anxiety. It may be difficult to determine the 
crucial stimulus responsible for the anxiety 
response even in persons under continuous 
observation because of the time lag between 
stimulus and response. In the “end-phenom- 
enon”’ described in the analysis of a para- 
trooper training program,* anxiety often 
appeared after the stress of training was 
over. 

3. The Components, Parts, or Subsystems 
of Anxiety—In considering the anxiety 
process as an organized system composed 
of subsystems, the essential parts of the 
process should be identified in order to 
subject them to rigorous experimental anal- 
ysis. Empirical data have accumulated to 


indicate that humans have a wide variety 
of “personal” 


responses associated with 
anxiety. Some report sweating, tachycardia, 
hyperpnea, diarrhea, “butterfly” sensations, 
etc., as habitual somatic indicators of anxi- 
ety. Others describe purely subjective sen- 
“in the head” or “in the 
Still others indicate disturbances in 


sations located 
mind.” 
psychological functions, such as concentra- 
tion, memory, perception, decision, etc. And 
some reveal anxiety by behavioral signs of 
restlessness, manic behavior, or patterns of 
flight in panic.” 

The study of anxiety as a process is thus 
complicated by the wide variety of variables 
implicated at one time or another as spe- 
cific or general patterns. Isolation of one 
or two variables may seem expedient for the 
sake of simplicity of experimental design, 
but we believe that the atomistic view of 
man is misleading and that a larger view, 
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if not entirely molar, is now more produc- 
tive.? Even so, there is a limit to the num- 
ber of variables that can be studied as 
components of anxiety because of the limits 
of endurance of the subject, the interference 
of systems of measurements, and the avail- 
able skills. Therefore, it is essential to test. 
in combination those variables, suggested by 
empirical data to be most significant, that 
come closest to representing the total range 
of responses. 

Obviously, our choice of variables may be 
erroneous, even though suggested by experi- 
ence or logic. These errors could only be 
determined through the process of testing— 
which is one of the prime purposes of the 
research. We need to determine the signifi- 
cance or lack of significance of dependent 
variables within the anxiety system in order 
to drop those that are unaltered during 
change in anxiety and to discover new and 
more significant ones, located most closely 
to the central process of anxiety. 

4. The Relationship of Subsystems to the 
Central Process of Anxiety—Our concep- 
tion of anxiety as an organizing process 
confronts us with problems of spatial and 
temporal relations between the “central 
state” and its peripheral parts. We recog- 
nize that anxiety is a function of the central 
nervous system and that human anxiety by 
our definition is even more dependent on 
central nervous functions in that it appears 
only after the development of consciousness, 
self-discrimination, concept of future time, 


the 


same time, we may view anxiety as a system 


and capacity for communication. At 


of psychosomatic organization without ref- 
erence to any morphological location or 
limitation to specific organ functions, par- 
ticularly when the system of anxiety is 
viewed in transaction with other psycho- 
logical organizations, in interpersonal trans- 
actions, and in group behavior. But when 
we focus on the internal operations of anxi- 
ety, we are in a nexus of psychosomatic 
functions of organ units and systems. Then 
organization becomes identical with struc- 
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ture-function of the central nervous system, 
the endocrine systems, and their great out- 
flows. 

Aside from estimation of degree and kind 
of anxiety, we became interested in three 
large subsystems. The first involves the per- 
ceptive system, through which cues are re- 
ceived augmenting or decreasing anxiety 
and which, in turn, is seriously affected 
functionally in the presence of anxiety. The 
second involves the reciprocal functions be- 
tween the hypothalamic-pituitary hormones 
and their target peripheral glands, such as 
the adrenal cortex, the thyroid, the gonads, 
etc. The third involves the direct sympa- 
thetic outflow integrated and controlled by 
the hypothalamus, innervating the visceral 
organs and the adrenal medulla, thus lib- 
erating endocrine substances from various 
glands and at the nerve synapses and end- 
ings. 

The effect of 
endocrine stimulation, in turn, may involve 


combined nervous and 
the function of a number of organs, such 
as the cardiovascular, respiratory, and gas- 
trointestinal systems, and the liver, spleen, 
adrenal medulla, sweat glands, other smooth 
muscle, secretory organs, distribution of 
blood supply, etc. In fact, the activities of 
these vital 


metabolism and subject to many local, as 


structures are associated in 


well as general, influences. They are less 
certainly to be construed as essential par- 
ticipants in a stress response the more dis- 
tantly they are located anatomically or in a 
functional chain of events. Therefore, we 
should choose as our significant variables 
functions as close to the central state as 
possible. pupil, skin resistance, 
bowel peristalsis, etc., as symptom indi- 
cators common to many types of disturb- 
ances, are less important for our theoretical 


Size of 


concepts of stress response than pituitary or 
hypothalamic functions and their immediate 
neighbors in the 
more important for understanding system 


sequential chain, which are 


mechanisms. 


5. Principles Involving Temporal and 


Quantitative Relationship Among Subsys- 
tems of Anxiety—When sequential relation- 


the 
organization are analyzed, several principles 
should be taken into account. 

(a) Resiliency: Biological systems vary 
in degree of resiliency in individual systems 
and at various ages. In infants, physiolog- 
ical responses shoot to hypermaximal de- 
grees quickly in response to minor stimuli. 


between parts of anxiety 


ships 


In old age, responses are slow, rarely reach 
the maximum, and decline in intensity grad- 
ually. For example, a virus infection may 
be accompanied by hyperpyrexia in the in- 
fant and no fever, or even a subnormal 
temperature, in the aged. Most estimates of 
homeostatic resiliency at the biological level 
have been only partially successful.® 

In all there is a_ period of 
inertia, followed by an overaction of func- 
tion far beyond that of the resting level. 
Then there is an overreaction in the opposite 
direction, followed by a period of damped 
within 


systems 


smaller 
ranges, until decrement into the basal range 
is complete. The prototype of this resiliency 
may be observed during a blood sugar tol- 
erance test.'* The blood sugar mounts to a 


oscillations successively 


high level, until finally insulin effects a re- 
duction of sugar to considerably below the 
resting level, followed by another rise and 
then gradually a decline to pre-test levels. 
Without one’s considering exactly which 
hormones are concerned with the opposite 
direction of circulating sugar, the elasticity 
of the system is demonstrable. A variety 
of enzyme systems is involved. 

Many other examples could be given of 
this ubiquitous biological process. One is 
the effect of cold on the victim of “sun- 
stroke,” with its subsequent hyperpyrexia. 
The immediate therapeutic response is a 
rapid fluctuation between varying degrees of 
hypothermia and hyperthermia, despite the 
constancy of the body surface temperature. 

(b) Mechanisms Maintaining Stability 
Among Subsystems: Within the 
and enzyme systems stability within physio- 
logical ranges is kept constant by processes 
of reciprocal excitation and_ inhibition. 
There is a mechanism to maintain plasma 
adrenocortical steroids at relatively constant 
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levels which exemplifies this fact. This is 
true in spite of considerable apparent varia- 
tions in the rates of peripheral utilization 
and metabolism of such compounds. This 
variation is possible because variations in 
blood steroid levels themselves influence the 
amounts of such steroids subsequently re- 
leased into the blood by cortical tissue. The 
feed-back operation of this servomechanism 
functions through the The 
pituitary adrenocorticotropic hormone has 


pituitary."* 


been shown to play an important role in 
the control of the rate-determining reaction 
for cortical steroid release. While it appears 
probable that ACTH release is mediated to 
a large degree through hypothalamic factors, 
and while it is true that many of the factors 
controlling ACTH release are not under- 
stood, nevertheless circulating corticosteroid 
levels have been shown to determine the 
rates of ACTH release..* The greater the 
deviation of blood corticosteroid level from 
the homeostatic norm, the greater is the 
associated effect on ACTH release. 
(c) Hierarchy of Responses: In our 
paratrooper studies, we found a general pat- 
tern of sensitivity in that some reactions 
would be evoked quickly with minimal de- 
grees of stress and others required maximal 
quantities of stress. We could distinguish a 
hierarchy of stress sensitivity among bio- 
chemical variables in,that eosinophile levels 
dropped quickly in response to all stress 
situations.* At the other extreme, hippuric 


acid excretion was extremely stable under 
Glutathione 


stress. excretion inter- 
mediate in sensitivity between these two 
We 
hierarchical response indicating that activa- 


tion of different 


measures. found another type of 


systems may occur in 
meaningful sequences. Thus, the blood level 
of amino acids rose prior to change in 
hippuric acid. In some subjects anxiety was 
experienced only after biochemical indices 
were elevated for some time, and in others 
the reverse order was held. 

An interpretation of the meaning and 
economics of hierarchy of responses is 
a priori extremely difficult. At this time we 


426 


can mention only a few possibilities, since 
adequate interpretation would depend on 
future experimental findings. 1. Differences 
in timing of response may be due to in- 
herent differences in sensitivity or latency 
of the individual variables within the total 
anxiety organization, or differences in cen- 
tral thresholds. 2. variables, 
ticularly in metabolic processes, may serve 


Some par- 
as donors for others and may need to build 
up a significant quantity before another sub- 
stance can be produced (i. e€., aminoacetic 
acid into hippuric acid). 3. Variables may 
respond in chain-like fashion, each one 
tipping over the stability of the next process 
in a mechanistic sequential chain. 4. Early 
idiosyncratic conditioning may result in 
specified responses of certain variables be- 
fore others that have not been conditioned. 
5. Other complicated 
homeostatic activities may influence timing 
of responses, although not of themselves di- 


processes the 


rectly involved in an aspect of the anxiety 
organization which we are observing. For 
example, epinephrine, liberated through dis- 
charge of the hypothalamic-neural mech- 
anism, probably potentiates the peripheral 
utilization of adrenocortical hormones and 
also may further activate the production of 
ACTH. 


IV 


From the previous discussion of anxiety 
as an action system possessing a function 
and an organization, we have indicated some 
assumptions from which hypotheses may be 
derived. Since our research is focused on 
the psychosomatic organization of anxiety, 
we decided to study the component parts 
and their relationship to the central state 
and to each other. As a psychosomatic re- 
search, this involves the isolation of specific 
functions represented by the variables of 
affect, psychological performance, central 
nervous system activity, and endocrine secre- 
tion. 

We propose to measure the activity of a 
sample of significant variables or subsys- 
tems of the anxiety organization as ac- 


curately as possible within the limits of 


a 
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present methods. We hope that each sample 
can serve as a representative or an index 
of activity of one of the essential psychoso- 
matic subsystems of anxiety: affect, psy- 
chological performance, central nervous sys- 
tem, and hormonal activity. However, since 
we are investigating the human psychoso- 
matic organization, working with the intact 
person without harming him, limitations are 
imposed on our goal of measuring processes 
as close to the central state as possible. 
Thus, for our significant 
variables we often must be satisfied with 


sampling of 


indirect indices spatially remote from central 
functions and often temporarily delayed in 
appearance. However, for each variable we 
hope to obtain some notion of its signifi- 
cance, latency, sensitivity to stimuli, resil- 
iency, relationship to other variables, and 
position on a sequential chain. 

We had hoped that we could isolate for 
each variable a cycle of reciprocal excitation 
and inhibition, involving a central and a 
peripheral process. But for this there is re- 
quired the operation of a negative feed-back, 
which decreases the activity of an excitatory 
process. When anxiety is associated with 
ACTH, 


increment in plasma hydrocortisone, which, 


an increase of there results an 
in turn, decreases the output of ACTH. 
Thus measurement of hydrocortisone gives 
some idea of the activity of the hypothala- 
mic-pituitary system. Likewise, intra- 
venous infusions of corticotropin U. S. P. 
(ACTH) could presumably influence the 
level of plasma hydrocortisone to different 
degrees, depending on whether the adrenal 
gland had been activated by anxiety. 
Anxiety may be liberated or augmented 
by verbally exploring vulnerable conflicts or 
by temporarily weakening or undercutting 
psychological This 
vigorous attempts to reestablish defenses 


defenses. results in 
against anxiety or creating new ones, which 
may be successful in varying degrees. 
Perception and decision may be considered 
as a cycle in that perception of significant 


cues influences decisions, which, in turn, 
modify further perception; however, feed- 
back is not automatic but requires infor- 


mation from the environment regarding the 
accuracy of decisions. Experimentally, the 
subject can be failed or passed by the ob- 
server, but the subject’s own level of con 
fidence is no criterion of accuracy or speed 
of decisions. 

Such cycles can be measured by tapping 
in on them at one pole—measuring anxiety, 
hydrocortisone, or decision time and ac- 
curacy. They may be disturbed by methods 
applicable to one focus, such as introducing 
anxiety-producing thoughts, 
curate impossible, or 


making ac- 
decisions injecting 
corticotropin, at the same time as anxiety 
and all other variables are also measured. 
These measures may give one a good grasp 
of the significance of variables and their 
spatial and temporal relationship. 

Time relationship is an even more com- 
plicated problem, as has been discussed in 
the preceding section. To ensure measure- 
ment of variables in relation to each other, 
it became necessary to introduce the prin- 
ciple of simultaneous measurements. These 
are often not possible. Measurements of 
heart rate, movement, affective state, etc., 
can be continuous. But psychological per- 
formance, circulating hormones, urinary 
output, etc., can only be measured period- 
ically. We attempted to get as close as 
possible to simultaneity, at least in a relative 
sense. 

Furthermore, a limited time had to be 
set for each experiment to obviate the dis- 
tress of long immobility for the subject. 
Therefore, in order to observe relationships 
among subsystems, some of which had a 
long cycle of activity, long latent period, or 
slow recovery rate, and others of which 
were fast-acting, successive blocks of time 
to span the total spectrum must be utilized. 
Correlation of values at any of several short 
periods of sampling time would give quite 
different results. For this reason it is neces- 
sary to conduct experiments observing sev- 
eral variables at different successive blocks 
of time, moving, as it were, from the earliest 
phases of responses step by step to the later. 
If feasible, the experiment itself could ex- 
tend in several stages, from a short time 
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to increasing lengths of time, until all sys- 
tems had recovered completely from the 
stimulus and had again resumed basal levels. 
Our experiments are oriented to give in- 
formation regarding level, variability, and 
change as a response to the applied disturb- 
ance. They enable us to determine con- 
ventional correlations between two or more 
variables. With successful research into new 
statistical methods, it is hoped that the pat- 
tern of simultaneous response of all varia- 
bles to a disturbance applied to a_ single 
system may be appropriately described. 
“If patterned groupings could be deter- 
mined with reference to several types of 
somatic responses or to anxiety, or if 
temporal patterns of response of subsystems 
could be isolated, they would of necessity 
require correlation with essential personality 
differences. We assume that significant per- 
sonality groupings could be found to en- 
compass the content of psychosomatic 
categories. The important question is how 
such categories will be defined, especially as 
to the meaning of the more superficial 
versus the deeper elements of personality. 
For this purpose, each experimental sub- 
ject from our hospital population is care- 
fully studied psychiatrically. In addition, 
detailed notes are taken of the patients’ 
spontaneous responses in the experimental 
interviews and their interactions with the 
psychiatric interviewer, who discusses the 
patients’ reactions twice in each experi- 
mental day. A follow-up interview is con- 
ducted after the total experiment is com- 
pleted. In addition, nurses’ notes and the 
therapist’s material are available. Thus, we 
have extensive psychiatric data from which 
to view personality in categories or group- 
ings at various levels of abstraction that 
can be correlated with patterns of anxiety 
organization either in total or in part. 


Vv 


The experimental program undertaken to 
the transactional relationships 
among several selected aspects of human 
functioning in the state of anxiety starts 


discover 
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When the 
level of free anxiety is altered, what con- 
comitant changes occur in each of the other 
variables ? 


with four broad questions: 1. 


2. When the existing level of 
any given variable is influenced experimen- 
tally, what concomitant changes, if any, 
occur in free anxiety? 3. When the exist- 
ing level of any given variable is influenced 
experimentally, what concomitant changes, 
if any, occur in variables other than anxiety ? 
4. When a change occurs in any variable, 
such as anxiety, what are the sequences and 
relative degrees of change in other varia- 
bles? 

In the 


sampled 


present studies the functions 


include affective variables; ego 
functioning as measured in a_perception- 
decision task, physiological measures, such 
as cardiac and respiratory rates and_per- 
centage time of somatic movements, and bio- 
chemical indices of pituitary, thyroid, and 
adrenocortical endocrine functioning. Each 
is chosen on the basis of existing knowl- 
edge to sample a separate area of function- 
ing believed to be of importance in the 
total anxiety state. Clearly, many more 
measures could have been made within each 
of the areas, and many could have included, 
as well, areas at present unrepresented. 

The nature of the experiment, and the 
theoretical upon which it is 
based, obviously require the utilization of a 
number of 


conception 


investigators several 


disciplines, each proficient in a variety of 
Not all 
ciplines are represented, nor could all of 
the potentially important variables be meas- 
ured. The particular variables chosen neces- 


special techniques, available dis- 


sarily reflect the knowledge, 
interests, and backgrounds of the members 


of the present group. 


particular 


The Variables Studied 


In later reports the rationale, methods of 
measurement, and findings obtained in each 
of these areas of evaluation will be pre- 
sented in greater detail, but, in the interests 
of an over-all picture, we shall describe 
them briefly now. 
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1. Affective ariables—Although in ear- 
lier research anxiety was observed and 
rated as a single affect, in the present 
studies the approach is broadened to include 
anger and depression and an over-all esti- 
mation of the total emotional response. We 
do this not only in the interest of complete- 
ness but also because anxiety is so often 
intermingled with other types of emotional 
responses in the stress situation. By rating 
all three, observers are forced to discrimi- 
nate anxiety, anger, and depression and to 
discover the signs by which each is distin- 
guishable. The emotional ratings are based 
on a specially devised evaluative interview 
and on the continuous observation of the 
subject by observers behind a one-way- 
vision screen during the entire experimental 
period. 

2. Perception and Decision—A_ simple 
task involving the judgment of the relative 
size of visual forms is used as a measure 
of the subject’s ability to distinguish and 
judge visual stimuli. Of particular interest 
is the relationship between the accuracy of 
such judgments and the time required to 
make them. 

3. Physiological Measures.—Heart rate, 
respiratory rate, and general bodily move- 
ments are measured throughout the experi- 
ment as indices of disturbance at a physio- 
logical level. 

4. Hormonal Measures.—Plasma_ hydro- 
cortisone and serum protein-bound iodine 
are assessed as measures of adrenocortical 
and thyroid activity. Urinary hydroxy- 
corticoids are also determined as an addi- 
tional estimate of the status of the adrenal 
cortex. 


Choice of Subjects 


We attempt to use subjects with free 
anxiety, since we are concerned with the 
changes of functioning in a subject who is 
already at a relatively high level of disturb- 
ance and who, in principle, should show 
greater changes under stress. However, in 
ours, as in most clinical settings, it is hard 
to find patients with any high degree of 
anxiety “which is not quickly subdued by 


neurotic defenses. Therefore, subjects are 
chosen who are believed to be most prone 
to become anxious, a supposition based on 
the past history of the subject (especially 
recent) and on the ascertainable weakness 
of defenses. Even so, it is often found that 
the experimental intervention — stimulates 
greater defensiveness, often by virtue of 
implying therapeutic significance to the sit- 
uation. 

All subjects are chosen from a known 
population in which considerable informa- 
tion is available about the particular per- 
sonality, major conflict areas, and type of 
anxiety of each person. Subjects are se- 
lected who can be available for the four-day 
period required by the experiment and who 
are capable of enduring this degree of te- 
straint. Since our interest is not only in 
establishing the general patterns of response 
among the but also in 
discovering whether there might be types 
of response patterns, related perhaps to en- 
during personality characteristics, working 
with known subjects becomes a principle of 


several variables 


central importance. In the design of such 
research the decision often must be made 
between the extensive study of a relatively 
few subjects, in whom individually organ- 
ized findings can be understood, but who 
may not give much basis for discovering 
more general principles, and, on the other 
hand, the study of large numbers of sub- 
jects, each of whom is unknown except for 
a narrow segment of data which he yields. 
In the present researches we try to stay 
between these two poles, studying sufficient 
subjects to have some conviction of rep- 
resentativeness and, at the same time, know- 
ing each one sufficiently well to have a basis 
for understanding idiosyncratic patterns. 

A further, and important, consideration is 
that each subject be studied for a sufficient 
period so that changes in response through 
time might be seen. Here, again, we stand 
between two possible experimental designs, 
the one, in which a larger number of sub- 
jects is studied in a particular situation on a 
single occasion, thus giving little basis for 
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judging within-subject variability, and the 
opposite, that of studying a few subjects 
through extended periods of time, as in the 
therapy situation, during which considerable 
within-individual variation can be observed, 
but of necessity limiting the number of sub- 
jects that can be studied and, consequently, 
knowledge about the variation between sub- 
jects. Having the experimental procedure 
extended in time also allows for the com- 
parison of change within a subject in terms 
of his own levels of functioning. Using 
“self-controls” in an area where considera- 
ble difference among people is to be ex- 
pected is, we believe, a necessary procedure. 


Experimental Design 


In terms of the various theoretical as- 
sumptions, a number of pilot experiments 
‘were run, in which different variables and 
Cer- 
The 


repeated measurement of a number of varia- 


conditions of testing were explored. 
tain considerations became manifest. 


bles over a period of days limits the choice 
and frequency of the measures to be used. 
For example, though one might, in principle, 
want more points of measurement of a par 
ticular biochemical index, the number of 
blood samples required from a single sub- 
ject might produce a severe anemia. Inter- 
esting variables cannot be used because of 
interference with other testing procedures. 
Thus, test methods have to be chosen which 
can be used within a single experiment on 
the same subject without interfering one 
with the other, without requiring excessive 
time or unusual conditions for administra- 
tion, and which can be done repeatedly, 
without earlier testing directly affecting the 
results of later testing. 

The general experimental plan evolved in- 


cludes four continuous days of testing. 


The first of these is a preexperimental day, 


in which the subject is brought to the ex- 
perimental room and run through each of 
the procedures. This day is designed to 
acclimate the subject to the experimental 
setting and test procedures. The three sub- 


sequent experimental days consist of pe- 
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riods before, during and after an experi- 
mental intervention (stress stimulus), which 
differ in each section of the study. Although 
the measurement of each variable yields 
different amounts and types of informa- 
tion—heart and respiratory rates are re- 
corded continuously throughout each of the 
days, while the evaluation of perceptual 
functioning depends on a test given once 
in the “before” and once in the “after” 
period—each of the major periods of the 
experimental day is viewed as a single unit 
within which all measures are conceptually 
The value of each variable 
for the entire period, whether based on the 


“simultaneous.” 


mean of a number of measures or on a 
single measure, is taken to represent the 
level of functioning in that system for that 
period. 

A central event on each of the experi 
mental days is a stress stimulus condition 
which is intended to induce change in some 
aspect of the total system. This event, de- 
scribing the “during” period, separates the 
measures made before and after on each of 
Thus, it is 
possible to compare the amount of change 
in each variable separately and jointly as a 
function of the inducing stimulus. The ef- 
fort is made to increase the intensity of the 
experimental stress on each of the three 
experimental days in the hope that different 
threshold responses for the several variables 


the three experimental days. 


can be exposed. 

In the over-all plan the experiment is 
to be divided into four studies, each in- 
volving a different stress stimulus designed 
to affect the functioning of each of the 
systems in turn. Different groups of sub- 
jects, matched in their anxiety proneness, 
are to be used for each of the conditions. 
These involve (1) increasing anxiety itself 
by use of a stress interview designed to 
confront the subject with unconscious or 
unacceptable material and to challenge cer- 
tain defenses; (2) affecting perception and 
decision making by a procedure impugning 
the accuracy of the subject’s perception, and 
(3) disturbing the adrenocortical. system 
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through the intravenous injection of corti- 
cotropin. In each of these different experi- 
ments the same basic design is used and the 
same measures of affect and other fune- 
tioning are made before and after the ex- 
Clearly, each of 


these stimulus situations differs; some, like 


perimental intervention. 


corticotropin, can be regulated for the entire 
duration of the experimental day, while 
others, like the stress interview, may often 
have short-lived, or even quite unpredicta- 
ble, consequences. Still, we are hopeful that 
using the same basic evaluative design— 
three days of pre- and postmeasurement in 
a number of selected variables—and chang- 
ing the inducing force so that its point of 
application represents, in turn, each of the 
different systems may provide an approach 
to the questions raised earlier and a model 
for experimentation in the psychosomatic 
field. 
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Analysis of the Meaning of "Diagnosis" in the Light of Some Interrelations of Social 


Structure, Value Judgment, and the Physician's Role 


THOMAS S. SZASZ, M.D., Syracuse, N. Y. 


According to Webster, malingering is the 
“feigning of illness or inability in order to 
avoid doing one’s duty.” It is consistent 
with this definition that in our actual daily 
life malingering is rarely an issue, except 
in the social framework of the military serv- 
ice. In civilian life, nowadays, the question 
of malingering is sometimes raised in cases 
involving litigations with insurance com- 
panies over alleged damages to the patient’s 
health and in connection with criminal 
offenders who may plead “insanity.” Ac- 
cordingly, this (alleged) syndrome is dis- 
cussed usually as a part of military 
psychiatry.* The concept of “malingering,” 
however, has theoretical implications and 
significance which far transcend this frame- 
work. 

Clarification of the problem of malinger- 
ing is of interest for the following reasons: 
First, we touch here on a subject which has 
a clear and immediate relevance to the wide 
area of medicolegal matters. The relation- 
ship between psychiatry and law is currently 
a much-discussed subject. Analysis of our 
notions concerning “malingering” cannot 
fail to shed further light on this topic. 

Accepted for publication April 4, 1956. 

Professor of Psychiatry, State University of 
New York, College of Medicine, Syracuse 10, 
N. Y. 

*No attempt is made in this paper to present 
a review of the extensive psychiatric literature on 
the problem of “malingering.” The reader’s atten- 
tion is called to Ejissler’s essay,® which contains 
numerous references to the literature. 
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* Second, inquiry into the nature and mean- 

ing of “malingering’” makes it necessary to 
examine what we mean by the term “diag- 
nosis.” “Malingering” is often used as if 
it were a “diagnosis,” much as is hysteria 
or schizophrenia. This is a grave error, 
and I shall try to show why and how 
malingering differs from our usual con- 
ception of a psychiatric diagnosis. 

Finally, the problem of “malingering” 
provides an opening wedge into the large 
and currently also much-discussed problem 
of antisocial behavior. Indeed, no exam- 
ination of “malingering” possible 
without touching on certain aspects of the 
sociopsychology of antisocial action (“psy- 
chopathy,” delinquency, criminality). 

The purpose and method of this essay 
differ from those customarily encountered 
in studies of malingering. The latter usually 
take this label as a genuine diagnostic cate- 
gory and proceed to describe its (alleged) 
psychological characteristics. Instead of this 
approach, I propose to view “malingering” 
from a broader perspective. I shall question 
its meaning as “diagnosis,” call attention to 
its legal and sociological implications, and, in 
general, try to examine and analyze the 


seems 


very concept of “malingering” from a point 
of view combining psychiatric, sociologic, 
and philosophic considerations. 


Is Malingering a Diagnosis? 


All psychiatric and psychoanalytic authors 
who use this term speak of “malingering” 
as if it were a diagnosis, on equal footing 
with concepts such as conversion hysteria, 
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compulsion neurosis, or schizophrenia.} In 
my opinion, this is a logically unsupportable 
position, for it ignores (or denies) what is 
probably the most important element in the 
meaning of this word, namely, that it is 
applied to a bit of behavior which society, 
and presumably the psychiatrist himself, re- 
gards as morally despicable. In order to 
discuss the question “Is malingering a diag- 
nosis?” we cannot help also asking, “What 
is a diagnosis?” The posing and answering 
of these questions is by no means an exer- 
cise in pedantry. Diagnosis, Webster re- 
minds us, is “the art or act of recognizing 
disease from its symptoms; also the de- 
cision reached.” We might add that it has 
two important aims, one being to help the 
physician himself in selecting the proper 
treatment for the patient “afflicted” (so to 
speak, with the “diagnosis’’) and the second, 
to enable him to communicate with his 
fellow workers. 

The communicative meaning of a diag- 
nosis is, obviously, of great importance in 
with Insofar 
as a diagnosis functions as a communication 
concept, it for the 
physician to communicate with his col- 
leagues. We are familiar with the semantic 
and psychological complications which arise 


connection “malingering.”’ 


is clearly designed 


when diagnoses are communicated to pa- 
tients, or their families, who do not “under- 
stand” them in the same way as they were 
intended.® 


+It must be noted, in this connection, that the 
problem of what constitutes a “psychiatric diag- 
nosis” is itself an exceedingly complicated matter, 
fraught with many difficulties from the point of 
view of scientific clarity and usefulness. For the 
sake of simplifying matters, in this essay we shall 
regard the conception of a “psychiatric diagnosis” 
as something definable and useful and shall focus 
on the sociopsychological meaning of this notion. 
It is important to remember throughout such a 
discussion that the overbearing motive behind this 
concept is a philosophical position (whether ex- 
plicitly recognized or not) which insists on forcing 
social behavior into the framework of medicine, 
and thus views some modes of action as “healthy” 
and others as “diseased.”™ 


In military life, the implications of the 
communicative aspect or meaning of a diag- 
nosis are far reaching. Any given diagnosis 
has, at the very least, the following three 
functions in this situation: 1. It represents 
the physician's (psychiatrist’s) concept of 
what is “wrong” with the patient (e. g., 
fractured leg, acute appendicitis, schiz- 
ophrenia). 2. It serves as a method of 
communication between him and_ other 
physicians. That is, each “diagnosis” calls 
for appropriate “treatment” (e. g., acute 
appendicitis is a command to the surgeon 
to operate, etc.). 3. It represents a method 
of communication between the physician 
(psychiatrist) and the military authorities 
who are the patient’s superiors. Actually, 
similar considerations pertain also to civilian 
life, except that if the patient is an adult, 
the diagnosis is usually a private matter 
between him, his physician, and perhaps 
other physicians, and does not (or should 
not) involve the patient’s social and profes- 
sional organization. 

For the present, we shall not be con- 
cerned with the first two meanings of a 
diagnosis (i. e., for the physician himself 
and as an intraprofessional concept) and 
shall concentrate on its third meaning (i. e., 
communication between the physician and 
the patient’s social or professional organiza- 
tion). If a diagnosis is going to be used 
in this way, it must fulfill, it seems to me, 
at least two important criteria. 1. The 
recipient of the message must receive from 
the “diagnosis” something closely approxi- 
mating what was intended by the physician. 
2. The diagnosis must carry a minimum of 
moral overtones; it must essentially be a 
clear description and explanation of be- 
havior, not its praise or condemnation.* 
Now, as regards the first criterion, unam- 
biguity of the communication, this is 
unsatisfactory, whether it is between psy- 
chiatrist and military authorities, or between 
psychiatrist and his civilian medical col- 
leagues.* Since this is equally true, how- 
ever, for all psychiatric diagnoses, it pre- 
sents no distinct problem for any one 
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syndrome. Clearly, it is the moral con- 
demnation implicit in the term “malinger- 
ing” that is of the greatest relevance in this 
discussion. While this is obvious enough, 
it appears that its implications must be 
persistently overlooked or for 
otherwise this word would long ago have 
been dropped from the psychiatric “diag- 
nostic” vocabulary (as have concepts like 
“demoniacal possession” or “falling sick- 
ness,” which have now only historical sig- 
nificance ). 
simple 


ignored, 


illustration will show that 
malingering cannot be rationally regarded as 
a “diagnosis” in the military, or any other, 
setting. The categories of paranoid and 
catatonic schizophrenia are two good de- 
scriptive labels. Whether or not they are 
“correctly understood” by the nonmedical 
authorities, it is of no advantage or dis- 
advantage for a person to be labeled with 
one of these diagnoses in preference to the 
other. Moreover, no moral 
are attached to them (except that the pa- 
tient may be “rewarded” for both by the 
payment of a disability compensation). In 
contrast to this, to the military authorities 
malingerihg means a bit of criminal be- 


connotations 


havior. This “diagnosis” is, in fact, nothing 
than a covert command from the 
physician to the military judicial authorities 
to punish the patient.** The traditional 
“differential diagnosis” of malingering and 
hysteria is nonsense if it disregards this 
important fact. It seems to me that while 
the concepts of primary and secondary gain 
have much merit in this connection they 
retain a moralistic (and misleading) flavor, 
according to which primary gain is un- 
conscious 


less 


and beyond “willing,” whereas 
secondary gain is conscious and therefore 
“willful.” All facts considered, it appears 
necessary to conclude that malingering is so 
heavily impregnated with the moral con- 
demnation of the behavior to which it is 
applied that its usefulness as a scientific, 
diagnostic term is completely vitiated.t 


¢ We touch here on the nature and use of sym- 
bols. Langer’s following comments explain further 
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“Malingering” from the Viewpoint 
of Life as a Game 


When calls another a “ma- 
linger,” what does he tell us about himself ? 
He tells us that the “malingerer” is, so to 
speak, “getting away with something.” It 
is implicit in this judgment that the ob- 
server, as well those whom he is addressing, 


a person 


consider (even if not consciously) the duties 
which the malingerer is thought to shrink 
as oppressive, unpleasant, or dangerous, in 
brief, such that they, too, would like to free 
themselves from these duties. This social 
validation of the duty as something un- 
desirable and oppressive, even though it 
may have many gratifying facets, too, is 
clearly illustrated by the example of com- 
pulsory military service. The slang term 
“goldbricking,” which means malingering, 
would not be generally understood if it were 
not assumed that the wish to not be in the 
service was not shared by everyone. It 
seems useful, therefore, to suspend our 
psychiatric tendency to view malingering in 
terms of “psychopathology” and psychical 
“mechanisms,” and, instead, to look upon it 
from the viewpoint of life as a game. 
Malingering, then, is the same as cheating. 
The “game” in which the malingerer cheats 
(in this frame of reference) is, moreover, 
not a playful interlude in life, but is a 
segment of life itself. Its rules are defined 
by society—as laws, which are explicit, and 
as more subtle social conventions, which are 
usually implicit in the culture and are not 
formally stated. Certainly, the assertion that 
malingering in wartime is regarded as a 


why “malingering” is such a “distracting” symbol. 
“Another recommendation for words is that they 
have no value except as symbols (or signs); in 
themselves they are completely trivial. 


This is a 
greater advantage than philosophers of language 
generally realize. A symbol which interests us also 
as an object is distracting. It does not convey its 
meaning without obstruction. For instance, if the 
word “plenty” were replaced by a succulent, ripe, 
real peach, few people could attend entirely to the 
mere concept of quite enough when confronted with 
such a symbol. The more barren and indifferent 
the symbol, the greater is its semantic power’ 
(page 61). 
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form of “cheating”? does not require docu- 
mentation. emphasized _ that 
“malingering nearly always shows us the 
individual in direct rebellion against 
society.”§ It must not be thought, however, 
that this constitutes a distinctive feature of 
“malingering,” since we know that so-called 
criminal behavior, as well as illnesses of all 


Eissler has 


types, may be so motivated, or, in any case, 
may be looked upon from this point of 
view. For example, not long ago all sorts 
of behavior now regarded as “psychiatric 
illness” was thought of as “malingering.” 
Even today, those unsympathetic to the psy- 
chiatric mode of thought concerning human 
behavior tend to think (and speak) of 
deviant behavior as “malingering.” 

The point which I want to make is simply 
this: Insofar as we look upon life as a 
game—its rules consisting of modes of be- 
havior prescribed by society—all behavior 
which violates the rules may be regarded as 
“malingering.” Thus, the hysteric in Char- 
cot’s day was regarded as evading the 
“duties” of procreation and other adult 
female “responsibilities” —and was therefore 
thought of as a malingerer—a view by no 
means altogether obliterated by psychoanaly- 
tic discoveries. It is important to note that 
in this view the “rules of the game” are 
held inviolate and unchanging. Those who 
violate them incur the moral 
opprobrium.'* Freud’s contribution, among 
others, was to focus attention on the “rules 
of the game” (civilization, the family situa- 
tion, etc.) and thus to reveal the determinate 
and meaningful character of all modes of 
He thus lifted 
the realm of 
morals into that of science. From the point 
of view of science, however, the social struc- 
ture—whatever it might be—cannot be re- 
garded either as fixed or as “good.” From 


observer's 


adaptation to these rules. 


“neurotic” behavior from 


this line of thought, too, we arrive at the 
conclusion that “malingering’’ cannot be 
used in a scientific sense, since it embodies 
an unquestioning acceptance and approval 
on the part of the observer of the rules 


§ Eissler” p. 218. 


which are prevalent in society at any given 
time, 

An example will perhaps clarify the fore- 
going During the last war, 
approximately 10,000,000 Americans were 
drafted for service in the armed forces. The 
laws and regulations governing life in gen- 
eral, and acceptability in the military service 
in particular, were clearly set forth and were 
well known by the public. There were, 
among these regulations, certain standards 
regarding physical and “mental” health to 
which one had to measure up to be accep- 
table for The reasons for these 
standards of health had, on the whole, little 
or nothing to do with practical matters 
(“utility”) and were governed, rather, by 
There is 
little in most military duties that requires 
a man to be any healthier than he would 
have to be to earn a living as a civilian. 


assertion. 


service. 


unconscious moral considerations. 


It is, rather, one of the social conventions 
of Western civilization that a man must be 
healthy before he can be conscripted for 
military service. There is a strong analogy 
here with the treatment accorded to “crim- 
inals” who are aged or ill; that is to say, 
they are treated more leniently than they 
would be if they were young and healthy. 
As I have suggested elsewhere, the most 
probable explanation for this seems to lie in 
the assumption that assurance about the sol- 
dier’s or individual’s health serves to miti- 
gate the guilt which society—and its repre- 
sentatives (judge, jury, draft board, etc. )— 
tends to feel when it damages (sentences) a 


criminal, or when it exposes a soldier to pos- 
sible injury or death. Thus, matters of health 
constitute, in part, the rules of the game, 
which could be paraphrased as follows: 
“You must be healthy in order to be drafted 
and possibly be killed; if you are sick, you 
are such onerous 
indeed, you might even get financial com- 
pensation for your suffering.’’ Considera- 
tions of the sociopsychology of so-called 
“service-incurred” disabilities would carry 
us too far afield. Suffice it to note, in this 


|| References 25 and 26. 
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connection, that this entire problem, too, 
appears to me best understood when viewed 
as an attempt on the part of society to 
expiate its own feelings of guilt and re- 
sponsibility in connection with the injured 
soldier's fate. It is not governed—and 
makes little sense when so viewed—by what 
“actually” happened to the alleged victim. 
Let us return to the theme of the criteria 
of health as a part of the social rules gov- 
erning military service.** This notion is of 
the greatest importance for our subject— 
malingering—chiefly for two reasons. First, 
it shows us that the rules themselves contain 
many proper, socially condoned “moves” 
(or ways of playing the game without 
cheating), which make it possible to evade 
an onerous duty. Second, it provides the 
essential clue for our understanding of the 
psychiatrist’s role in this social structure.® 
It is clear from the premise that one must 
be healthy in order to. be acceptable for 
military service, that a premium is put upon 
illness for those who want to avoid such 
service. By being ill one can avoid being 
drafted and still play the game entirely 
according to the rules. Neglect of this 
facet of the problem, it seems to me, has 
led Eissler to pose the following problem: 
Reluctance to serve in the armed forces has been 
so general that the problem could be seen rather 
in the fact of millions not having malingered than 
in the few who did. Yet such an approach would 
lead us to overlook the specific combination of 
personality factors which make malingering 
possible.§ 
The fact is that millions upon millions were 
rejected because of physical or psychiatric 
“disability,” and further millions avoided 
military duty by the appropriate selection 
of occupations. If “malingering” is a matter 
of motives, all these modes of behavior 
would qualify for this disparaging term. 
The traditional use of malingering, however, 
is more truly operational than are many 
concepts of motivational psychology. Ac- 
cordingly, malingering is reserved for those 
modes of conduct which aim—and perhaps 
achieve—avoidance of an unpleasant duty 


4g Eissler,” p. 218. 
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by some mode of behavior expressly dis- 
allowed by society.4¢ What are such modes 
of behavior in our present culture? The 
answer to this question brings us face to 
face with all of our philosophical precon- 
ceptions and prejudices about health and 
illness. Briefly, we can state that aches and 
pains not clearly attributable to somatic 
lesions are among the most disreputable 
“symptoms” which one can have today. 
This is particularly true in the military 
services. Accordingly, every soldier who 
of headache is suspected of 
“malingering” (in the sense of wanting to 
get out of an unpleasant situation). On the 
contrary, should such a headache lead to 


complains 


the diagnosis of brain tumor, he will be 
retired from the service and will receive 
financial compensation for it for the rest of 
his life. 

It follows 
matters 


the consideration that 
of health constitute in part the 


“rules of the game” of military service that 


from 


the physician’s role in this social structure 
is significantly different from his role in 
the 
latter, his main concern is his patient, who— 


the private practice of medicine.* In 


metaphorically speaking—hires the doctor to 
repair his damaged body. In the military 
situation, the physician is not “hired” by 
the patient at all. In the induction station, 
for example, his role is to determine who 
is acceptable for service according to the 
criteria set forth. Similarly, in a military 
hospital or at the front lines, the physician 
is primarily an agent of the military service. 
Whatever his relationship to the body (or 
mind) of the soldier, he retains the impor- 
tant function of determining the patient's 
role vis-a-vis 


the military organization 


(e. g., evacuation from danger at the front, 


# Thus “fraudulent enlistment” is not thought 
of as “malingering,” since it constitutes a mode of 
escape from unpleasant duties (at the “home 
front”), which is expressly allowed by the morality 
of our society. (For further remarks concerning 
the difference between “malingering” and “fraudu- 
lent enlistment,” see the last section of this article.) 

* References 20 and 21. 
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retention in or discharge from the service, 

A confusion or clashing of the aforemen- 
tioned two roles constitutes one of the most 
important sources of trouble in military 
medicine, and particularly in military psy- 
chiatry. Thus, civilian physicians drafted 
into the service have a tendency to identify 
with the patient in the latter’s conflicts with 
the military authorities. They are then re- 
On the other 
hand, the career medical officer is expected 


garded as “poor officers.” 


to have his primary allegiance to the military 
organization. In all those situations, then, 
in which the needs of the individual and of 
the service cannot be harmonized, the physi- 
cian is caught in a serious dilemma. This 
problem is, obviously, commonest psy- 
chiatry, much less of a problem in surgery, 
and no problem at all in pediatrics. The 
pediatrician in military service never en- 
counters a situation in which his patient's 
needs .do not coincide with the needs of the 
service. The psychiatrist encounters many 
such cases, It is sheer hypocrisy to main- 
tain that one can take an impartial position 
in the face of such conflicting needs and 
be able to do “justice” to both sets of obliga- 
tions.7 

In summary, then, from the point of view 
which we are now considering, it would 
seem that the physician’s psychia- 

+ An entirely similar clashing of roles occurs in 
present-day psychoanalytic training : 
analyst occupies the dual 
vis-a-vis the 


The training 
position of therapist 
candidate-patient and authorized 
teacher vis-a-vis the institute or analytic society. 
Both roles clearly define his “responsibility.” 
According to-the former, it is to the candidate; 
according to the latter, it is to the professional 
group, of which the training analyst is a repre- 
sentative (“responsibility” is often further pro- 
jected out into society, so that teachers generally 
feel that they are the representatives, or even the 
defenders, of the best interests of “society” in 
general, or of potential patients in particular, in 
the case of medicine and psychoanalysis). The 
conjoint form of the expressions “training-analyst” 
and “medical officer” is itself a statement of the 
double role described above. While all this is 
common knowledge, there remains a_ persistent 
belief in such situations of “double responsibility” 


trist’s) chief function is that of an umpire: 
He is an agent or representative of the 
social body (the game), and it is his duty 
to make sure that everyone plays the game 
according to the rules. Like the umpire in 
a tennis or football game, his duty is to 
watch, apprehend, judge, and sentence those 
who “cheat” or otherwise violate the rules. 
It is clear, moreover, that he can do this 
job best by identifying psychologically both 
with those who set the rules and with the 
players. He must be “at one” with the rules 
—with the structure, whatever it 
might be and however it might change—for 
what good would it do him, in the perform- 
ance of his job, to question the rationality 
of the rules themselves? Such an attitude 
would obviously tend to interfere with his 
performance as “umpire.” 


x cial 


He must, how- 
ever, also be identified with the players and 
must be familiar with the game as an active 
performer, or else he would be easily fooled 
by the “tricks of the game.’ Just as the 
umpire assumes that every player is out 
to win—by fair means or foul—so the mili- 
tary physician (insofar as he plays this 
particular role) assumes that everyone is 
ready to use illness for illegitimate pur- 
poses. If such assumptions were, indeed, 
not dominant features of competitive sports, 
why should there be umpires? Similarly, 
the universal premise in our culture that 


that with sufficient skill and honesty it is possible 
to reconcile the two roles and to satisfy the needs 
of all the parties involved. I want merely to call 
attention to what appears to be a complex matter 
which requires careful attention and which does 
not permit of easy generalizations. It seems to me, 
further, that in psychoanalytic training, just as in 
military medicine, the training-analyst (physician) 
can function effectively only if there is no conflict 
between the needs of the candidate (soldier), on 
the one hand, and the needs (or what the analyst 
thinks are the needs) of the analytic community 
(military service), on the other hand. Should the 
needs of these two “systems” be, or appear to be, 
in conflict, the training-analyst’s role readily 
becomes restructured, so that he becomes a “medi- 
ator” between two clashing systems with (appar- 
ently) mutually aspirations. In_ this 
role, his usefulness for either therapy or teaching 
is obviously vitiated. 


exclusive 
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everyone is a potential malingerer accounts 
for the role of the physician as an expert 
arbiter who must decide whether a person 
is “ill” within or outside the rules which 
society sets for illness. Often enough phy- 
sicians refuse to play this role and seek 
instead to alter the “rules of the game,” that 
is, the standards by which society judges 
one mode of conduct as “illness,” and there- 
fore legitimate, and another as “criminality,” 
and therefore reprehensible. We shall con- 
sider this phase of our subject in the follow- 
ing section. 


“Malingering” from the Viewpoint 
of Psychopathology 


Psychiatrists often are, or seem to be, 
committed to a point of view according to 
which they try to interpret all sorts of be- 
havior in terms of “psychological illness” 
or “maladaptation,” in brief, as psycho- 
pathology. This era was probably ushered 
in by Freud’s study of Leonardo da Vinci ™ 
and led to numerous interesting psychoan- 
alytic “pathographies” of famous people. 
Such studies contributed richly to our 
understanding of human behavior, including 
the psychology of artistic and_ scientific 
creativity. 

It is one thing, however, to use a fruitful 
point of view, such as was opened up by 
psychoanalysis, as a frame of reference 
from which to examine all sorts of phe- 
nomena (such as art, religion, and educa- 
tion), and it is quite another to put forward 
the viewpoint itself as the answer to per- 
plexing problems. Psychiatrists, particularly 
psychoanalysts, have at times done just this. 
Three areas of human living come to mind 
as illustrating this trend most clearly: crim- 
inality, the problem of malingering, and 
some aspects of political leadership. (These 


are, however, by no means the only ones.) 


It is common for psychiatrists to maintain 
that “crime” is an “illness” and that the 
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“criminal” is an “ill person.” Balint, for 
example, stated clearly and simply, “Being 
a doctor, I propose to treat criminality as 
an illness.” = This view not only is common 
today among psychiatrists, but is also con- 
sidered to be “progressive,” and especially 
meritorious on account of its alleged “hu- 
maneness.””*6 

The problem of malingering is, in this 
respect, similar to that of criminality. In- 
stead of asking exactly what is meant by 
this term—or instead of defining and scru- 
tinizing the concept  itself—psychiatrists 
have accepted “malingering” as an entity, 
much like pneumonia, and have proceeded 
to describe its characteristic “psychopatho- 
logical” features. To proceed in this way 
amounts to a confusion of our mode of 
operation (i. e., our method of observation 
and communication) with which we ap- 
proach a problem with the “explanation” of 
the problem itself. For a psychiatrist to 
maintain that he will approach the problem 
of crime as an illness is not very different 
than for a neurophysiologist to proclaim 
that he will approach the problem of neu- 
rosis in terms of cybernetics. Such state- 
ments are declarations of faith and explicit 
affirmations of one’s mode of approach to a 
problem. If the method in question possesses 
much prestige, the very act of adherence to 
it may appear as a meritorious accomplish- 
ment. This is, however, sheer illusion. 
Thus, to maintain that criminality, malin- 
gering, or some aspects of political leader- 
ship are matters of “psychopathology” is to 
indulge ourselves in such an illusion. By 
so doing, we merely substitute the vague 
and all-inclusive notion of “mental illness” 
for all sorts of other problems. 

Let us turn our attention now to a con- 
sideration of the specific pitfalls which 
entrap the psychiatrist who approaches 
malingering as if it were a “syndrome” 
which “exists in nature.””. What does he 


t Balint,’ p. 262. 
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find? He finds that in which he is most: 


interested.§ Thus, Eissler, who has con- 


tributed much to our understanding of ego- 
psychology and schizophrenia, arrives at a 
conception of “malingering” in line with 
these interests. His conclusion, at the end 
of his long and scholarly psychiatric essay 
on malingering, is as follows: 

It can be rightly claimed that malingering is 
always the sign of a disease often more severe 
than a neurotic disorder because it concerns an 
arrest of development at an early phase. Moreover, 
whereas in neurotic disorders the pathological 
process is limited and the functional capacity of 
the rest of the personality is at least potentially 
preserved, malingering is a symptom of a disorder 
which does not leave any single structure of the 
personality unaffected. It deserves special clinical 
interest because it is a disorder which is in between 
alloplastic and autoplastic disorders, and thus main- 
tains an unique position in clinical classification. 
It is the result of a rigidity of the ego, of its loss 
of capacity to respond organically to stimuli. It is 
a disease which to diagnose requires particularly 
keen The diagnosis should 
never be made but by the psychiatrist. It is a 


diagnostic acumen. 
great mistake to make a patient suffering from the 
disease liable to prosecution, at least if he falls 
within the type of personality I have described 
here. || 

Wertham’s views § stand in interesting 
contrast to those of Eissler. He considers 

with crim- 
inality, specifically murder, a subject which 
is of special interest to him. 


malingering” in connection 
Wertham’s 
opinion is that some murderers are “sick,” 
suffering from a syndrome which he care- 
fully describes and calls the “catathymic cri- 


§ “There is the problem of the psychology of the 
person who makes the diagnosis of malingering’™”’ 
(page 224). With these words Eissler cautioned 
against this danger, but did not pursue its implica- 
tions. The fact that malingering as a psychiatric 
“syndrome” is undefined makes it particularly 
suitable for each psychiatrist to find that sort of 
psychopathology characteristic of it in which he 
is most interested. This, I believe, accounts for 
the fact that the foremost men in our field have 
made quite diverse comments about this alleged 
syndrome; and each of these notions is reasonable 
and more or less valid for the material at hand. 

|| Eissler, pp. 252-253. 

{ References 27 and 28. 


sis.”” Others, in contrast, commit murder and 
He 
without question that it is for the psychi- 


simply “malinger” insanity. assumes 


atrist to make the distinction as to which 
murderer is “sick” and which is “not sick” 
and thus, in essence, to determine their sub- 
The following are excerpts 


sequent fate. 
from his writings relevant to our thesis: 

The topic of simulation, of the malingering or 
faking of mental disease, is unpopular in psychiatric 
circles. Not a single really good monograph exists 
on the subject. Beating the law through simulation 
of a mental disease is not merely a psychological 
phenomenon, it is also a social one. Crime does 
not pay, but criminals sometimes do #. . . . I have 
done research on the simulation of mental disease 
for a long time and found out a number of curious 
things. There is a strange, entirely unfounded, 
superstition even among psychiatrists that if a 
man simulates insanity there must be something 
mentally wrong with him in the first place. As if 
a sane man would not grasp at any straw if his 
life were endangered by the electric chair.* 

In his book, “The Show of Violence,”’** 
Wertham presents the story of several mur- 
ders and murderers. Some murderers, as 
mentioned, he considers to have suffered 
from a “catathymic crisis,” and are labeled 
“sick.” Two of the men who committed 
murders, however, he states were “malin- 
gerers” (Martin Lavin and Forlino). 

The case of Forlino is of particular in- 
terest in this connection. This man killed 
his 3-month-old nephew with a hunting 
knife. Prior to this, he had been arrested 
for exhibitionism; he was also overtly homo- 
sexual. Still, Wertham writes: 

It was only too clear from his account that he 
had definitely and consciously been simulating a 
mental disease at the time he was in the psychiatric 
hospital. He had played crazy. But why? Long 
experience has convinced me that when criminals 
simulate charge against them is 
usually serious 7. However enthusiastic you 
may be about the use of psychiatry in jurispru- 
dence, there should be little doubt that the Forlino 
case belongs to jurisprudence and not to psy- 
# Wertham,” p. 48. 


* Wertham,” p. 49. 
+ Wertham,” p. 193. 


insanity the 


439 


A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


chiatry.| The whole story is an unending game 
of hide-and-seek between an individual and the 
authorities §. . . . Despite his glimmering of guilt 
feelings, Forlino is a personality of unheard-of 
moral callousness. No clinical psychiatry, no 
psychoanalysis, no biology can yet tell us the 
cause and cure for such a person. But the victims 
need protection. || 


Quite aside from whether one agrees or 
not with Wertham’s ideas about the “cata- 
thymic crisis,” it seems clear that his con- 
clusions concerning the Forlino case illus- 
trate the personally arbitrary nature of 
what is considered to constitute a “mental 
disease.” Forlino, who was arrested for 
exhibitionism, is “not sick.” This implicit 
assertion of Wertham’s and his plea that 
this case “belongs to jurisprudence” does 
not mean anything other than that he wishes 
the offender to be punished. Others, whom 
he does not consider to be “malingerers,”’ 
should not be “punished,” but should be 
“treated.” However reasonable this may 
sound, it must be kept in mind that the 
psychiatrist, were he to function in this 
manner, would play two distinct and sepa- 
rate roles: first, the role of a scientist, an 
expert in the study of human behavior and, 
second, the role of an arbiter, a holder of 
social power, who decides which modes of 
behavior shall be punished and which re- 
warded. 

The following excerpts are quoted to 
show further opinions about malingering. 
Here is what Glover says: 


t Consider, in the way of contrast, the following 
statement by Max Radin (an eminent attorney and 
professor of law at the University of California) : 
“The law, I have said, makes the humiliating 
discovery that it really has no subject matter of 
its own. Throughout the nineteenth century, men 
who busied themselves with the science of law, 
chiefly in Germany, thought they could isolate 
acts and facts which were characteristically legal. 
They called them “juristic” acts or facts or else 
“acts or facts in-the-law.” There really are no 
such things. Any act or fact can be juristic, no 
matter what it is, if it becomes necessary for some 
legal institution, a court or an administrative 
agency, to deal with it’™” (page 78). 

§ Wertham,” p. 208. 

|| Wertham,” p. 210. 
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In the majority of cases, particularly when a 
cluster of phobias is maintained, anxiety hysterics 
extract a considerable unconscious advantage from 
their symptoms. They usually dominate the house- 
hold of which they are a member and can marshal 
their various phobias to meet every awkward emo- 
tional contingency. So marked is the factor of 
secondary gain that it has been regarded by some 
observers as an etiological factor. But this is to 
confuse hysteria with simulation and malingering. 
The continual exploitation of secondary gain is, 
however, a good diagnostic pointer.{ 

For Menninger some forms of “malinger- 
ing,” at least, constitute examples of “focal 
suicide.” He wrote: 

To the extent that a neurotic person consciously 
makes use of the secondary gains of his illness, he 
is of course a malingerer, and to just the extent 
that he is conscious of this does the neurotic patient 
deserve to share in the opprobrium that attaches to 
malingering #.... Malingering of the self-mutila- 
tive type may thus be described as a form of 
localized self-destruction which serves simultane- 
ously as an externally directed aggression of deceit, 
robbery and false appeal. The aggression is of such 
an inflammatory sort that it, in turn, obtains for the 
malingerer not only sympathy, attention, and mone- 
tary gain (at first), but, ultimately, exposure, 
reproach and “punishment.”* 

Bleuler stated the opinion: 

Those who simulate insanity with some clever- 
ness are nearly all psychopaths and some are 
actually Demonstration of simulation, 
therefore, does not at all prove that the patient is 
mentally sound and responsible for his actions.t 

Henderson and Gillespie consider “simu- 
lation” in the differential diagnosis of “psy- 
choneurotic reaction-types” and contrast it 
specifically with hysteria: 

The dividing line between hysteria and simula- 
tion is often very difficult to draw. Simulation is 
the voluntary production of symptoms by an indi- 
vidual who has full knowledge of their voluntary 
origin. In hysteria there is no such knowledge, 
and the production of symptoms is the result of 
processes that are not fully conscious.t 
Noyes’s view of malingering § is the same 
as that of Henderson and Gillespie. 


insane. 


Glover,” p. 157. 

# Menninger,” p. 286. 

* Menninger,” pp. 295-296. 

+ Bleuler,’ p. 191. 

t Henderson and Gillespie” p. 196. 
§ Noyes,” p. 284. 
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Reference to other authors shows still 
further divergences of opinion concerning 
the nature of “malingering.” || 

The foregoing quotations demonstrate the 
following two significant phenomena: 1. 
Psychiatrists regard “malingering” as a 
clearly identifiable “clinical syndrome.” 2. 
Many wholly dissimilar views—some dia- 
metrically opposed to others—are set forth 
as descriptions and psychiatric theories of 
“malingering.” This state of affairs illus- 
trates the epistemological confusion about 
the problem of “malingering,” mentioned 
earlier. No amount of clinical psychiatric 
investigation alone will clarify this muddle. 

It must not be thought, however, that the 
foregoing psychiatric opinions and descrip- 
tions are simply “wrong,” for each contains 
valuable psychological observations. What 
is wrong with them is that they do not per- 
tain to “malingering.”” Thus, to take the 
cases cited by Eissler—whose study is psy- 
chologically the most rewarding one—it is 
not clear why the two men whom he de- 
scribes should be considered as having “ma- 
lingered”: The author himself describes one 
as a case of severe, near-psychotic person- 
ality disorder with long-standing symptoms, 
and the other as a case of manifest schizo- 
phrenic psychosis. If this is so, no addi- 
tional “diagnostic” labels are required. 

It is important to point out, in this 
connection, that many psychiatrists study 
“malingering” without their having made 
such a diagnosis themselves. (This is true, 
for example, for Eissler’s cases.) It fol- 
lows, then, that someone other than the 
observer-author makes the diagnosis of ma- 
lingering, with which the latter, in fact, 
might disagree, but which he accepts for 
purposes of classification. This is a wholly 
irrational procedure: It is as if a neuro- 
surgeon were to publish a series of cases of 
“schizophrenia” (so diagnosed by others), 
all of whom proved to have suffered from 
various types of brain tumors. 

Finally, there is a further consideration 
which shows us that the notion of “malin- 


|| References 10, 13, 17. 


gering” does not, and cannot, serve as 2 
description either of a psychopathological 
syndrome” or of a particular psychological 
mechanism. The foregoing assertion is 
made in view of the fact that in military 
life, for example, “malingering” is spoken 
of only in connection with a person’s alleged 
intention to get out of the service (or com- 
bat, etc.). It seems to me that the reverse 
of this is equally as common, if not more. 
In other words, there are many persons 
who enlist in the armed forces in order to 
get away from painful situations in their 
civilian home life. Many falsify informa- 
tion about their age, past histories, symp- 
toms, and the like, in order to meet the 
requirements for enlistment. This mode of 
behavior, interestingly enough, is never 
called “malingering.” Sometimes it goes by 
the name of “fraudulent enlistment.” Need- 
less to say, persons who do this are never 
prosecuted. It is clear that this whole matter 
is colored by the fact that service in the 
armed forces is considered essentially “hon- 
orable,” a “patriotic duty.” Therefore, no 
matter how someone gets into a military 
organization, he and his behavior are re- 
garded as “good.” By the same token, any 
tendency in the reverse direction, that is, 
away from the military organization, is 
considered “bad,” unless mitigated by one 
Simi- 
larly, the feigning of health by applicants 
for life insurance, or by victims of Nazi 
concentration camps, reflects first and fore- 
most a social structure in which a powerful 


of the socially accepted “excuses.” 


incentive is placed on health, not on disease.® 
It is true that such instances often go by 
the term “dissimulation,” to indicate the 
similarity to ‘ Yet here, too, 
further difficulties arise, since most psychi- 
atrists would consider the dissimulation of 
symptoms by victims of Nazi concentration 
camps as eminently healthy. This was, after 
all, the only way to escape death. This is 
considered “healthy,” however, only if the 
psychiatrist sides with the patient’s value 
judgment. From the point of view of the 


‘simulation.” 
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Nazis, it would have had to be considered 
“malingering,” since it violated the “rules 
of the game” which governed life and death 
in the concentration camps.7 These con- 
siderations emphasize, once again, that the 
notion of “malingering” tells us more about 
the observer’s agreement or disagreement 
with the value judgment of the social struc- 
ture in which he and the patient live than 
it does about the latter’s behavior. 

Lastly, it should be noted that “malin- 
gering’” is a term which has little or no 
meaning in the medical (psychiatric) situ- 
ation limited to two people, physician and 
patient. In the private practice of psy- 
chiatry, the notion of “malingering” simply 
fails to arise. The “Ganser syndrome” and 
similar psychological observations pertain to 
the social structure of prisons. Here the 
psychiatrist functions in a multibody situa- 
tion,** involving patient, guards, wardens, 
and other agents of society. Similarly, in 
matters pertaining to insurance, the social 
structure in which the psychiatrist operates 
comprises numerous persons, and often in- 
stitutions, in addition to patient and doctor. 
Only in the light of such considerations can 
the meaning of “malingering” be approached 
in a_ rational, nonjudgmental, 
manner. 


scientific 


Summary 


Malingering is considered in every text- 
book of psychiatry, and in psychoanalytic 
writings, as if it were a scientific concept 
designating a distinct mode of behavior or 
a psychopathological syndrome. Observa- 
tions in settings where the “diagnosis” of 
“malingering” is sometimes made, together 
with study and reflection on this subject, 
lead to the conclusion that the aforemen- 
tioned conception of “malingering” is un- 
sound from the points of view both of 
semantics and of psychiatric theory. The 
aim of this essay is to present an analysis 
of the concept of “malingering,” not as an 
alleged syndrome but as a scientific abstrac- 
tion. 

The exposition of this theme is divided 
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into three parts, based on three, more or 
less, distinct frames of reference from 
which “malingering’’ may be viewed. We 
distinguish “malingering” as (1) a diag- 
nosis; (2) a violation of a set of social 
rules, along the model of cheating in a 
game, and (3) a psychopathological syn- 
drome characterized by special psychological 
features. An analysis of “malingering” in 
terms of each of these three points of view 
is presented. Particular attention is focused 
on an attempt to clarify, partly in terms of 
social structure, the various meanings of 
“diagnosis.” 

The principal conclusions of this study 
can be briefly summarized as follows: 1. 
Malingering is not a “diagnosis,” in the 
usual sense of the word, and must be elimi- 
nated from psychiatric and medical writing 
as an item in the “differential diagnosis” of 
certain “diseases.”” 2. Malingering expresses 
the physician’s moral condemnation of the 
patient in general, and of a specific pattern 
of behavior in particular. It thus tells us 
more about the observer (physician )—that 
is, his identification with the prevailing val- 
ues of the social group in which he operates 
—than it does about the observed (patient). 
3. No rational meaning can be given to 
“malingering” as an alleged psychopatho- 
logical syndrome. It is suggested that “ma- 
lingering” is best viewed in the frame of 
reference of the sociopsychology of games. 
Accordingly, this notion pertains to social 
situations in which the physician is a repre- 
sentative of some social body and plays a 
role analogous to that of an umpire in a 
competitive sport: It is his duty to make 
sure that no one cheats. The “malingerer” 
is one who cheats in a game which is a 
segment of “real” life. 
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Plasma 


BYRON E. LEACH, Ph.D. 
and 
ROBERT G. HEATH, M.D., New Orleans 


Introduction 

Several reports have recently appeared in 
the literature which speculate on the possi- 
bility that faulty epinephrine metabolism 
might underlie the psychological aberrations 
that sees in schizophrenic patients. 
Lindemann! reported aggravation of psy- 
chotic symptoms in schizophrenic patients 


one 


following injections of epinephrine. Hoffer * 
and Osmond,’ in several articles, mention 
this possibility and describe the appearance 
of psychotic-like normal 
persons following the 
adrenochrome and adrenolutin (3,5,6-trihy- 
droxy-1l-methylindole), two oxidation prod- 
ucts of epinephrine metabolism. Rinkel and 


symptoms in 
administration of 


associates * speculate upon the possibility 
that adrenoxine, another oxidation product 
of epinephrine metabolism of yet unknown 
structure, may be the responsible agent in 
the production of psychotic symptoms. In 
the monograph, “Studies in Schizophre- 
nia,”®> we described aberrations on phys- 
iological recordings in the septal region and 
hippocampus which occur consistently in 
schizophrenic patients. Stimulation of the 
septal region produced autonomic changes 
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similar to those seen with the administration 
of epinephrine. From these observations we 
speculated that perhaps this region of the 
brain might assert some control 
epinephrine metabolism. 

On the basis of these observations a pro- 
cedure was devised to test the effects of the 
interaction of human plasma or serum with 
epinephrine in vitro in an attempt to deter- 
mine whether the plasma or serum of 
schizophrenics reacted differently with 
epinephrine from the plasma or serum of 
normal In this report we shall 
present our findings, which suggest a sig- 
nificant quantitative difference in the speed 
of epinephrine oxidation in the two groups. 
However, this phenomenon appears to be 
nonspecific, since it occurs in association 
with diseases other than schizophrenia. 


over 


persons. 


Method for Measuring in Vitro Oxidation of 
Epinephrine in Plasma or Serum 


The rate of oxidation of epinephrine in the pres- 
ence of plasma or serum was measured in a Beck- 
man DK _ recording spectrophotometer between 
wave lengths of 300 and 600 my. The spectro- 
photometric method was chosen to measure oxida- 
tion in preference to the Warburg technique 
because we were interested not only in whether 
increased oxidation occurred but also in gathering 
information concerning the nature of the specific 
oxidation products which were formed. 
blood was drawn from the antecubital vein, hepa- 
rinized, and the plasma separated immediately 
(serum reacts in the same manner). As a general 
rule the plasma was used within a two-hour period. 
Since the rate of oxidation of catecholamines, 
such as epinephrine, is markedly affected by very 
small changes in pH, the plasma or serum was 
first neutralized with hydrochloric acid to remove 
the excess bicarbonate. It is also very important 
that the molarity of the phosphate buffer be main- 
tained at a constant value. For the actual spectro- 
photometric determination, the following procedure 


Fasting 


7 

a 
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EPINEPHRINE OXIDATION IN PLASMA 


was rigidly employed for each set of determina- 
tions. 

The blank tube contains 1 ml. of plasma or 
serum, 1 ml. of 0.03 N hydrochloric acid and 1 ml. 
of 0.5 M phosphate buffer (pH 7.40). The ex- 
perimental sample tube contains 1 ml. of plasma or 
serum, 1 ml. of 0.5 M phosphate buffer (pH 7.40) 
and 1 ml. of 2 mg/ml. solution of epinephrine. 
The epinephrine is prepared fresh each day by dis- 
solving 50 mg. of epinephrine base in 25 ml. of 
0.03 N hydrochloric acid. 
tube are mixed thoroughly: The solution in the 
blank transferred to the reference cell 
and the contents of the experimental tube to the 
sample cell. The spectrum is recorded immediately 
between 600 and 300 my. To record the spectrum 
600 to 300 my, using scanning speed 3, 
requires approximately four minutes. After scan- 
ning the solutions are transferred from the Beck- 
man curvettes to large 
water bath at 37 C and 
air for approximately 75 minutes. 


The contents of each 


tube is 


from 


test tubes, placed in a 
contact with 
At exactly 80 
minutes after the epinephrine has been added to 
the experimental tube, the spectrum is superim- 
posed on the initially. The 
difference between the 80-minute tracing and the 
initial tracing at 395 my is recorded. The optical 
density difference at 395 my is used throughout 
for all calculations. 


shaken in 


recording obtained 


Results 


Normal Persons.—The data on a series 
of 20 normal subjects free of systemic dis- 
ease selected from members of the staff are 


1.—Ov-vidation of Epinephrine m Vitro 
in Plasma of Controls 


Optical Density 
Difference at 395 uw Peak 
After 80 Min. 


No. of 
Subject Sex Determinations Average Range 
1 M 5 0.116 0.070-.170 
2 M 7 0.131 0.040-.200 
3 M 13 0.055 0.035-.100 
4 F 5 0.175 0.130-.225 
5 M 2 0.160 0.130-.190 
8 M 3 0.155 0.115-.135 
7 M 4 0.081 0.055-.115 
8 M 3 0.152 0.075-.215 
9 M 4 0.088 0.035-.165 
10 M 5 0.084 0.055-.130 
ll M 3 0.088 0.070-.100 
12 M 2 0.030 0.030-.030 
13 M 3 0.032 0.030-.035 
14 F 3 0.095 0.055-.125 
15 F | 4 0.127 0.100-.185 
3 0.162 0.120-.200 
, | 2 0.170 0.160-.180 
2 | 0.040 0.035-.045 
19 | M | 2 | 0.160 0.155-.165 
2*| M 2 | 0.050 0.045-.055 
77 Total | Mean 0.108 | 0.930-.225 
40.047 Over-All 
| Range 


summarized in Table 1. The group included 
16 men and 4 women. A total of 77 curves 
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Fig. 1.—Spectra showing the oxidation of 2 mg. 
of epinephrine in the presence of 1 ml. of plasma 
of a normal subject at 1 min. (7) and 80 min. 
(2) at 37 C. 
were followed on these subjects. The num- 
ber of determinations on each subject varied 
from 2 to 13. Duplicate samples were run 
on several of these determinations, and in 
none of these instances was the variation 
as great as 5%. The mean value of the 
optical density at the 395 mp peak between 
the 80-minute curve and the initial curve 
was 0.108, with a standard deviation of 
+0.047. The over-all range for all subjects 
regardless of the number of curves was 
0.030 to 0.225. Figure 1 demonstrates the 
type of absorption curve obtained for the 
normal subject. The highest average optical 
density for a subject (No. 4) in this group 
was 0.175. 

Schizophrenic Patients.—The data on this 
series of patients are summarized in Table 
2. Subjects in this group were hospitalized 
schizophrenic patients who were not receiv- 
ing physical therapy or drugs. *'Care was 
taken to select only persons in good physical 
condition with a negative history for recent 
infectious disease. Patients fitting into all 
subclassifications of schizophrenia were in- 
cluded, since these diagnostic entities ap- 
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TaBLe 2.—Ov-xidation of Epinephrine m Vitro 
in Plasma of Psychotic Patients 
Not on Medication 


Optical Density 
Difference at 395 mu Peak 
After 80 Min. 


| No. of 
Determinations | 


Average 


Patient | Sex 


Range 


0.168 
0.260 
0.220 
0.220 
0.126 
0.140 
0.158 
0.245 
0.249 
0.315 
0.209 
0.181 
0.178 
0.270 
0.138 
0.433 
0.153 
0.053 
0.402 
0.208 
0.092 
0.716 
0.225 
0.436 
0.188 
0.316 
0.434 
0.235 
0.178 
0.035 


Cenowe#wne 


3 
3 
3 
3 
4 
2 
3 
2 
4 
5 
4 
4 
3 
2 
3 
2 
3 
2 
3 
2 
3 
4 
4 
4 
4 
6 
4 
4 
4 
3 
5 
4 
4 
3 
3 
3 
3 
4 
2 
3 
4 
6 


12 


0.030-. 
Over-All 


Mean 0.257 
+0.130 


163 Total 


parently could not be correlated with the 
variations in the readings obtained. The 
duration of illness in this patient group 
varied widely. There were 44 patients in 
this group, including 17 males and 27 
females. They varied in age from 16 to 
70 years. There was no correlation between 
these factors and findings on the test. Each 
patient was tested on 2 to 12 different days, 
giving a total of 163 curves. The mean 
optical density difference between the im- 
mediate and the 80-minute curves at 395 my 
for this group was 0.257+0.130. A typical 
absorption curve for the patient group is 
shown in Figure 2. The over-all range was 
0.030 to 0.800. 
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It can be seen by comparing the two 
groups, Table 1 and Table 2, that there is 
overlapping. It is not uncommon to find a 
patient in the optical density range of 0.175 
or below, where the majority of normals 
fell. There are 11 out of the 44 schizophre- 
nics in the group whose average optical 
density at 395 mp was in this range. There 
are, however, only four patients whose 
average curve was below the mean for the 
normal group, of 0.108. It is also significant 
to note that the over-all range for the 
psychotic group is extremely wide; in fact, 
the values for the individual subject do not 
stay at all constant. For example, tests on 
Patient 44 have been run at intervals for 
more than a year, and the variations are 
0.060 to 0.660. 

The differences between the two groups, 
the normals and the psychotics, are sig- 
nificant statistically at the 1% 
spite of the fact that the two groups overlap. 

Chronic Hospitalized Patients Without 
Psychosis.—The data on this group of pa- 
Table 3. 


associated 


level, in 


tients are summarized in Patients 
with not with 
pathological behavior have shown optical 


some diseases 


densities above that usually seen in  nor- 


B 8 § 8 
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Wave Length mp 
Fig. 2.—Spectra showing the oxidation of 2 mg. 
of epinephrine in the presence of 1 ml. of plasma 


of a schizophrenic at 1 min. (1) and 80 min. 
(2) C. 


| | 
0.095-.235 
0.200-.310 
0.135-.315 
0.155-.260 
| 0.075-.185 
0.120-.160 
0.130-.185 
| 0.130-.360 
0.140-.420 
0.200-.515 
1 0.190.245 
0.100-.290 
ind 0.120-.215 
0.240-.300 
0.055-.195 
0.365-.500 
1 0.100-.235 
1 0.035-.070 
19 0.285-.510 
20 0.170-.245 
22 | | 0.695-.800 
23 | 0.175-.275 
24 0.355-.630 
2 0.105-.330 
2% | 0.200-.500 
0.360-.520 
2s 0.065.435 
29 0.110-.220 
30 0.030-.045 
31 0.207 0.107-.320 
32 0.274 0.200-.360 
33 M 0.281 0.215-.335 
34 M 0.150 0.045-.335 
35 M 0.243 (.200-.280 
36 F 0.323 0.255-.460 
: 37 F 0.205 0.290-.305 
38 0.340 0.250-.400 
a 39 M 0.103 0.040-.215 
alia 41 PA 0.427 0.325-.540 
42 M 0.410 0.280-.515 
43 M 0.554 0.335~.700 
44 M 0.275 0.080-.660 2 
17 
27 Range 
| Females 
& 
aq 
= 2 
100 
|| 


EPINEPHRINE OXIDATION IN PLASMA 


TABLE 3.—Ov-xidation of Epinephrine in Vitro 
in Plasma in Various Diseases 
Other Than Schizophrenia 


Optical Density 
Difference at 395 my 
Peak After 80 Min. 


No. of 
Determi- 
Subject | nations | Average Range Comments 
3 0.140 0.130-.150 | Anemia 
3 0.308 0.255-.355 Congestive heart 
failure 
Cc 4 0.155 0.150-.165 Leukemia 
D 3 0.342 0.270-.430 | Malignant hyper- 
tension 
E 4 0.636 0.460-.745 Terminal bronchio- 
| genic cancer 
F 3 0.097 0.030-.150 | Parkinson's disease 
6* 0.151 0.085-.175 | Tuberculosis 
6* 0.184 0.130-.315  Postacute infection 


* This is an average of six patients, instead of one subject, as 
is the case with all the others. 
mals. Consistently this is seen in association 
with chronic infections and terminal malig- 
nancies and during the convalescent period 
from acute infectious processes. 

In addition to the group of patients hos- 
pitalized for chronic illness, several mem- 
of the staff 
normal controls were followed, determina- 


bers who had been used as 
tions being made during and immediately 
following acute respiratory illness. In these 
persons the speed of oxidation was in- 
creased significantly for periods up to 10 
days following disappearance of fever. In 
all subjects in whom the speed of oxidation 
was increased, there was found to be an 
elevated erythrocyte sedimentation rate. In 
all instances the elevated sedimentation rate 


persisted beyond the period in which the 
speed of oxidation was increased. 

Results in Association with Foreign Pro- 
tein Reaction—The test was administered 
to one of the normal subjects (Table 4) 
in conjunction with his receiving tetanus 
antitoxin for a cat bite. Twenty-four hours 
after receiving the antitoxin, the subject 
showed a significant increase in the oxi- 
dation of epinephrine in this time period 
from 0.035 to 0.260. After 30 hours the 
optical density fell into the normal range 
but still remained slightly above the pre- 
antitoxin level. Epinephrine, 0.3 mg., was 
then administered intramuscularly, and 45 
minutes later the optical density fell to 
approximately the level present before anti- 
toxin was administered. Approximately five 
weeks later the subject was given toxoid. 
Following this the optical density again in- 
creased, but to a slighter degree than fol- 
lowing the first antitoxin innoculation. A 
second toxoid injection, six weeks later, 
again produced a temporary, but still less 
marked, increase. 


Effects of Addition of Copper Sulfate 
and Sodium Cyanide to Plasma on 
Epinephrine Oxidation Curves 
Tests have been carried out in an effort 
to gain additional information on the nature 
of the substance in the plasma which might 
play a role in the epinephrine oxidation. 
Reports in the literature suggest that var- 
ious compounds, when added to serum, do 
inhibit the oxidation of 


accelerate or 


TasLe 4.—Effect of Tetanus Antitoxin and Tetanus Toxoid on in Vitro Oxidation 
of Epipephrine in Plasma 


Optical Density 
Difference 
Subject Date at 395 my Peak 
After 80 Min. 

3 6/22/55 0.035 
3 6/23/55 0.260 
3 6/23/55 0.060 
3 6/23/55 0.045 
3 7/27/55 0.095 
3 7/27/55 0.185 
3 7/28/55 0.095 
3 7/28/55 0.050 
3 9/ 7/55 0.035 
3 Q9/ 7/55 0.100 
3 9/ 8/55 0.040 


Comment 


Before tetanus antitoxin 

24 hr. after tetanus antitoxin 

30 hr. after tetanus antitoxin 

31 hr. after tetanus antitoxin and 40 min. after 0.3 mg.) 
epinephrine I.M. 

Before tetanus toxoid 

6 hr. after tetanus toxoid | 

24 hr. after tetanus toxoid | 

30 hr. after tetanus toxoid 

Before tetanus toxoid 

6 hr. after tetanus toxoid 

24 hr. after tetanus toxoid 
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catechol. Shacter® reports that the cupric 
ion accelerates oxidation, whereas the cya- 
nide ion inhibits the oxidation of catechol. 
Plant tyrosinase, a known oxidizing enzyme 
for tyrosine as well as catechol, is known 
to contain copper. On the basis of these 
reports, it was speculated that perhaps 
a copper-containing enzyme might be re- 
sponsible for the increased speed of oxida- 
tion which we found in our patient group. 
Therefore, the effect of adding copper to 
this reaction mixture was tested. Also, on 
the basis of Shacter’s report, the addition 
of sodium cyanide was also tested to deter- 
mine whether it would inhibit this particular 
reaction. The summarized in 
Table 5. Cupric ion at concentrations of 
510° and 5X10%m markedly increased 
the oxidation of epinephrine in the presence 
of plasma, whereas the cyanide at concen- 
trations of 5 10% m inhibited the oxidation 
of epinephrine in this reaction. 


results are 


characteristics on the spectrophotometer: 
maxima at 301 and 489 my; minima at 260 
and 362 mu. 

When 10 y of adrenochrome, instead of 
the 2 mg. of epinephrine base convention- 
ally used in the procedure, was added to 
plasma or serum, the immediate curve was 
the same as that obtained with adrenochrome 
alone. Eighty minutes later, however, the 
adrenochrome was almost completely con- 
verted to the product exhibiting a peak at 
395 mp. This conversion, however, took 
place within a period of less than 20 minutes, 
a rate much faster than was ever obtained 
when epinephrine was mixed with the 
plasma or serum. Figure 3 illustrates the 
type of obtained when adreno- 
chrome is added to the plasma, and should 
be contrasted with Figures 1 and 2, where 
epinephrine was added to plasma from the 
normal and schizophrenic patients, respec- 
tively. This suggests that the important rate 


spectra 


TABLE 5.—Effects of Sodium Cyanide and Copper Sulfate on in Vitro Oxidation 
of Epinephrine in Plasma 


Optical Density } 
Difference at 395myz § Amount of 
After 80 Min. Cuso0* 
Standard Procedure Added 


Optical Density 
Difference at 395 mu | 

After 80 Min. 
with Added CuSO* 


Optical Density 
Difference at 395 my 


Amount of 
After 80 Min. 


NaCN 
Added 


0.035 
0.265 
0.645 


5X10-* M 
5X10-* M 
5X10-* M 
0.840 


Results Obtained with Substitution of 
Adrenochrome for Epinephrine in 
Test Procedure 

In the oxidation of epinephrine, adreno- 
chrome is known to be one of the com- 
gain 
additional information as to the possible 
nature of the breakdown products formed 


pounds formed. In an effort to 


during this test procedure, adrenochrome 
was added to the serum or plasma instead of 
epinephrine and the absorption spectra were 
followed in the same manner. The adreno- 
chrome used in this study was prepared 
from J/-epinephrine by the method de- 
scribed by Schayer.* Adrenochrome pre- 
pared in this manner exhibits the following 
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with Added NaCN 
0.120 5x<10-* M 
1.000 
1.300 


5X<10-* M 


differences between the normal group and 
the patient group in amount of oxidation of 
epinephrine take place in the conversion of 


epinephrine to adrenochrome. On all of 
the oxidation curves it will be noted that, 
in addition to the compound formed at 
395 my, there is also a shoulder observed 
at 490 mp. This is consistently more ap- 
parent when the oxidation is above the nor- 
mal range. 


Comment 


It is apparent from these data that in the 
absence of systemic disease the speed of 
oxidation of epinephrine by plasma is sig- 
nificantly greater in the schizophrenic than 


a | | | | | 
Subject Date | 
A 11/ 1/55 
4 B 11/16/55 
c 11/16/55 
= 
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Fig. 3.—Spectra obtained at 1 (7) and 80 min. 
(2) for Patient C with the addition of adreno- 
chrome to plasma. 


in the normal group, as measured by the 
method described. There is, however, some 
degree of overlapping between the two 
groups. The test results in patients with 
diseases other than schizophrenia indicate 
that this phenomenon is not specifically re- 
lated to schizophrenia. It occurs in associa- 
tion with various types of bodily insult, and 
this suggests it may be related to defense 
reactions on the part of the body. This is 
supported by the fact that other tests which 
indicate defense reactions on the part of the 
body, such as the sedimentation rate and 
serum globulin, were usually also increased 
in the patients with diseases other than 
schizophrenia who showed increased speed 
of oxidation. 

Although the spectrum reading suggests 
the formation of a specific compound, as 
indicated by the sharp, rather well-defined 
peak at 395 my, we as yet have not been able 
to identify this compound. It is not adreno- 
chrome, which different spectrum 
characteristics (Fig. 3). We have no in- 
formation which could indicate whether it 
is or is not one of the other oxidation prod- 
ucts which have been suggested as being 
responsible for the appearance of psychotic 


symptoms. Since, however, patients with- 
out psychosis show this increased peak, it 
is illogical to assume that this oxidation 
product per se is specifically related to the 
appearance of psychotic symptoms. 

These findings suggest that in schizo- 
phrenia, as well as in the other disease proc- 
esses which are associated with this change, 
there is either an increase in the amount of 
oxidizing enzyme or a diminution in the 
amount of an endogenous inhibitor in the 
serum. The studies whereby the addition 
of cupric ion increased oxidation and the 
addition of cyanide reduced oxidation sug- 
gested the possibility that in schizophrenia, 
as well as in other disease processes show- 
ing the phenomenon of increased oxidation, 
there might be higher levels of a circulating 
copper-containing enzyme. We have in- 
vestigated this possibility, and the findings 
will be presented in a separate report. 
Another possibility to be considered is that 
there might be a qualitative difference in 
the copper-containing enzyme between the 
schizophrenic and the nonschizophrenic 
group with increased oxidation. This would 
thus account for the behavioral abnormali- 
ties being present in schizophrenia, but not 
in the other diseases. 


Summary 

A spectrophotometric method for testing 
in vitro the oxidation of epinephrine by 
plasma of humans is described. 

In the absence of systemic disease, plasma 
from schizophrenic patients produced faster 
oxidation of epinephrine than does the 
plasma from normal subjects. This finding 
in schizophrenics, however, appears to be a 
nonspecific reaction, since the same phe- 
nomenon is encountered when serum or 
plasma from patients with a variety of acute 
and chronic disease processes is similarly 
tested. 

It is speculated, on the basis of the man- 
ner in which the cupric ion and cyanide ion 
affect the oxidation curves, that schizo- 
phrenia, as well as some other disease 
processes, is associated with increased quan- 
tities of copper-containing enzyme. The 
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possibility is entertained that there is a 
qualitative difference in this enzyme _ be- 
tween schizophrenics and persons without 
psychotic behavior. 
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Books 


Hypnotic Suggestions. By S. J. Van Pelt, M.B., B.S. Price, $2.75. Pp. 95. Philosoph- 
ical Library, Inc., 15 E. 40th St., New York, 1956. 


The Nature of Hypnosis. By Paul Schilder, M.D., Ph.D.; translated by Gerda Corvin. 
Price, $4.00. Pp. 204. International Universities Press, Inc., 227 W. 13th St., New York, 
1956 
With today’s interest in hypnosis ranging from its use in childbirth without anesthesia to 

a review of Freud’s early contributions (on the occasion of the centenary of his birth), two 

books have been published on the subject that are most timely. 

Van Pelt, president of the British Society of Medical Hypnotists, has written a slim volume 
addressed to general medical practitioners and psychiatrists, in which his general thesis is that 
hypnotic suggestion plays a major role in the etiology and treatment of psychoneuroses, and 
that one can achieve much success in treatment of neuroses by suggestion, using only a light 
state of hypnosis, according to principles of “relaxation, realization, and reeducation.” He 
feels that “units of mind power” can be made to carry “doses of suggestion,” that in hypnosis 
the mind is concentrated, and thus suggestion can be effective. He states that the force used 
is the subject’s own imagination, and that hypnotism is a manipulation of it. 

The book is thorough, brief, readable, with extensive references. It reviews the phenomena 
of hypnosis, and methods of inducing it, emphasizing the brevity of therapy and describing 
hypnosis as “a scientific, medical, and therapeutic procedure.” 

He states that “naturally-occurring” neuroses are a result of accidental self-hypnosis and 
suggestion, perpetuated by fear, tension, and secondary symptoms. “An emotional incident 
or idea is thought to concentrate in the mind, producing a condition of hypnosis, and any 
idea or thought then introduced acts as a hypnotic suggestion, so that a psychoneurosis is, to 
all intents and purposes, the same in its structure as the behavior and symptoms arising from 
a hypnotic or post-hypnotic suggestion.” The author is not much out of step with dynamic 
psychiatric thinking except where he postulates that traumatic events act like hypnotic sug- 
gestion. (Just because neuroses and hypnotic suggestion can demonstrate the same symptom- 
atology does not mean they are etiologically related.) 

In treatment, he uses relaxation, realization, and reeducation plus hypnosis, a method which 
seems to consist chiefly of guidance, persuasion, support, minimal abreaction, and superficial 
interpretation. He rightly minimizes symptoms and suggests that to cure one must go to the 
root of the trouble. He presents twelve illustrative case histories of patients with symptom 
neuroses and states he is able to get them to recall their basic conflicts under light hypnosis, 
usually in the third hour, and by the sixth to the twelfth hour they have become essentially 
well. One wonders if the crucial memory may be a distortion, or too superficial to be of 
basic value, or if the recall, by changing the defensive structure, might not precipitate panics 
or psychoses. One wonders how these patients manage to improve without any real working 
through of the conflictual material. Or is the symptom given up to please the permissive 
doctor, in a hypnotic situation of relaxation and rapport ? 

All in all, this is an interesting little book, and those who are impressed with hypnosis 
will be impressed by it, and those who are not, will not. 

Schilder’s book is a new English translation of two monographs, “The Nature of Hyp- 
nosis,” published in 1921, and “A Textbook of Hypnosis,” put out by Schilder and Otto Kauders 
in 1926. The former was never translated before, and the latter has been out of print for 
many years. This book is of both intrinsic and historical value. It discusses principles, values, 
limitations, theory, and special problems of hypnosis as a therapeutic technique, making sig- 
nificant contributions to psychosomatic problems, narcohypnosis, psychoanalysis, and perceptual 
psychology. It is thoughtful, original, and stimulating. It is particularly impressive because 
it might have been written yesterday, although the material is over thirty years old. 

Schilder tries to locate the hypnotic effect in certain subcortical centers. He feels the 
hypnotizable person has an unconscious wish for sleep, that up to a point the subject becomes 
hypnotized for the sake of the doctor. He sees the hypnotic state as a partial regression to 
an erotic, masochistic, and submissive state. The hypnosis represents the pleasure of sur- 
render, and a sharing of the creative power of the hypnotist via identification. The subject 
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therefore produces a hypnotic state out of his own emotional needs, the doctor acting as an 
object around which regression occurs to a narcissistic level, representing magic through a 
revival of an omnipotent parental image. 

Schilder discusses the affects and suggestion of affects in hypnosis and their effects on 
bodily functions. This is significant for current psychosomatic concepts. Hypnotism is seen 
as affecting the phylogenetically deeply rooted vasovegetative system, and thus is an archaic 
regressive phenomenon in both psychological and physiological terms. He speaks descriptively 
of the sleeper as having a waking, a sleeping, and a dream ego. He attempts to explain 
many manifestations of hypnosis on the basis of the psychology of sleep, a thesis that Van 
Pelt denies. Unfortunately, a discussion of all the areas of conflict between the two authors 
is beyond the scope of this review. The degree of suggestive rapport between doctor and 
subject is related to the degree of control of the subject by his own ego ideal, thus stressing 
the limitations of the doctor’s power, such as the inability of a hypnotist to make a subject 
commit a crime he would not ordinarily do. The amnesia in hypnotism is seen as due to 
affective experiences, and thus is like forgetting in general. 

There is a detailed discussion of techniques, values, limitations, and inherent dangers, and 
Schilder is very cautious in his positive recommendations. This book will be of value to and 
enjoyed by those interested not only in hypnotism, but also in many other phenomena of human 
behavior and dynamics, such as sleep and amnesia. 

Psychotherapy and Counseling. By Lawrence K. Frank and Rollo May (Conference 

Co-Chairmen), F. H. Allen, L. N. Austin, P. David, P. E. Johnson, G. A. Kelly, 

E. Lindemann, N. Mailloux, T. F. McNair Scott, W. E. Oates, H. H. Perlman, 

W. G. Perry Jr., N. Sanford, R. W. White, L. E. Woodward, and P. Zlatchin. Ann. 

New York Acad. Sc., Vol. 63, Art. 3, Pp. 319-432, New York Academy of Sciences, 

2 E. 63d St., New York 21, 1955. 

This is the report of a conference of five professions active in the field of psychotherapy 
and counseling. At the broadest level the purpose was “to describe the current common ac- 
cepted practice by which each of these professions (medicine, psychology, social work, the 
ministry, and counseling and guidance) seeks to meet those human needs that can be helped 
by psychotherapy and counseling, however designated, and to describe also the particular 
training now being provided.” Commissions of five to eight members of each profession met 
for many months to formulate their thoughts on such specific issues: the type of problem 
and patient best treated by the profession; the methods used; the selection, training and super- 
vision of their practitioners; the conditions for collaboration between theirs and other disci- 
plines; the social sanctions and expectations which influence their functions and practice, and the 
methods by which their work is critically examined and professional competence advanced. The 
monograph consists of the reports of the five commissions and a number of commenting state- 
ments on each by other professionals in the field. 

The most informative and complete discussions are by the groups in psychology and social 
work. Both approached the problems raised by the conference thoughtfully and gave detailed 
opinion of each of the specific issues. For the medical reader who may have limited contact 
with these professions, here is an opportunity to obtain a clear picture of the professional self- 
concept of these fields in their treatment function. The Commission of Counseling and Guid- 
ance focuses its report on the distinction between counseling and psychotherapy. The ministers, 
to whom counseling is an age-old function but only recently of self-conscious concern, point 
their discussion toward the understanding of the possible conflicts in the joint roles of minister 
and counselor and to the coordination of religious and psychotherapeutic values. 

Unfortunately, the Commission on Medicine, comprised of psychiatrists, an internist, an 
orthopedist, and a pediatrician, produced the slimmest and, on a number of counts, the most 
superficial report. It barely treats any of the major problems of psychiatry. Selection and 
training of psychiatrists, the understanding of psychodynamics and psychopathology, the de- 
velopment and evaluation of treatment methods, and the relation to nonmedical professions in 
the treatment function are almost entirely neglected questions. Rather, it develops as its major 
emphasis the need for physicians of all specialties to be sensitive to their patients’ emotional 
needs, to understand the patient as a person, and to recognize the psychotherapeutic relation 
inherent in the physician-patient transaction whatever the disease treated. The need for the 
diffusion of psychiatric thinking throughout the entirety of medical practice is convincingly 
argued and, judging from the comments of nonpsychiatric physicians, is daily gaining accep- 
tance in many branches of medicine. But little is added by the report to an understanding of 
the unique function of psychotherapy within the psychiatric specialty. 
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The human problems with which psychotherapy and counseling are concerned range from 
the one extreme of those which are largely intrapsychically determined, derived from early 
character development, and dependent upon the action of unconscious processes, to the other 
extreme of role adaptation problems, mainly in the client’s contemporary social life. The Com- 
mission on Counseling and Guidance suggests that psychotherapy and counseling may be dis- 
tinguished in terms of this continuum: psychotherapists, trained in psychodynamics and 
psychopathology, working with intrapersonal conflict problems, with “the dynamics considered 
with emphasis on projection on the therapist,” and having the final goal of personal integration 
and mental health; the Counseling group, with training in psychodynamics and having knowledge 
of the particular role-area (e.g., work), working with clients’ more circumscribed role prob- 
lems, with the goal of creating competence in the given area. The transition between the two 
approaches is gradual, but viewing psychological problems, and hence their treatment by dif- 
ferent specialties, along such a dimension is of value. Understanding the vicissitudes of the 
labor market rather than those of the unconscious may be of greater importance in vocational 
counseling, and the client’s adjustment may be materially advanced by direct guidance and 
information. Still other dimensions emerge in these reports. Individuals’ psychological prob- 
lems differ in the degree to which they are part of a psychosomatic field, closely tied to 
biological disease processes, or a psychosocial field, involving family, community, or church. 
Similiarly, they differ in their profoundity, in the specificity or generality of their crippling 
effects, and in their social consequences. 

Consequently, the monograph as a whole leads inescapably to the conclusion that each of 
the disciplines, and perhaps others, must share in the challenging task of relieving psychological 
suffering. Each profession, with its particular tradition and training, has considerable to 
contribute, perhaps in an area of special competence, and much to learn from the others. 
As Lawrence Frank points out in his final summary, each of the professions is aware that 
the basic training of its field (M.D., Ph.D., D.D., or whatever the title) is insufficient for 
the work of psychotherapy and counseling. There is a readiness to learn and, equally, to 
unlearn. Perhaps of greatest importance is the underlying conviction that human nature can be 
helped to develop and improve. Throughout there is “an assertion that various kinds of dys- 
functions, self-defeat, and warping can be reversed under appropriate care and treatment.” 
And paralleling this belief is the equally strong faith that the methods of scientific inquiry 
can and must be used in the continued development of rational methods for the treatment 
of personality distortions. 


A Scientific Report on “The Search for Bridey Murphy.” Edited by Milton V. Kline, 

Ph.D. Pp. 234. Julian Press, Inc., 251 4th Ave., New York 10, 1956. 

Since Mr. Morey Bernstein has written a headline-making book for public consump- 
tion entitled “The Search for Bridey Murphy,” his fantasies have stirred up the lay 
public to even greater imaginations regarding the possibility of reincarnation. More than 
that, many psychiatrists have been besieged for their opinions by the public and have 
encountered numerous requests for hypnotic treatment. It is, therefore, a happy circum- 
stance that six members of The Society for Clinical and Experimental Hypnosis quickly 
compiled an authentic scientific report on “The Search for Bridey Murphy.” The authors 
are all serious and experienced investigators in the field of hypnosis. They consider the 
problems of medical hypnosis, of reincarnation, of the relationship between the hypno- 
tist and his subject, of ostensibly supernatural phenomena, and the meaning of hypnotic 
behavior. They have produced an outstanding work, which adequately refutes the naive 
assertions of the inexperienced Bernstein. They adequately describe his need to imitate 
the power and domination of the hypnotist over his patient. After thoroughly analyzing 
the tape recordings of Ruth Simmons, they point out convincingly her efforts to deny 
Bernstein’s commands for her to develop a personality of an individual living in a pre- 
vious generation. She loses the struggle and to the best of her ability produces what he 
wants. 

This book is recommended to psychiatrists but may also be understandable by the 
intelligent lay person, and psychiatrists may wisely suggest this book to those who want 
to know more about the facts of hypnotism. 


Police Drugs. By Jean Rolin: translated by Laurence J. Bendit. Price. $4.75. Pp. 194. 
Philosophical Library, Inc., 15 E. 40th St., New York 16, 1956. 
The author states that he is an academician, but other than that we know nothing 
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about his particular specialty. He apparently became incensed at the use of a drug in 
the famous French Cens case. As a result, he has written an angry diatribe against the 


use of drugs by the police in order to obtain confessions and against medical legal testimony 
by psychiatrists on the basis of what has been discovered through narcoanalytic pro- 
cedures. From this one case he discusses the ethical, moral, and spiritual problems of 
all drug administration, including sleeping tablets and “pep” pills. The book should be 
read by all psychiatrists, since pharmacotherapy is utilized by all of them at one time or 
another. It brings home to the reader the moralistic problems and extends the problem 
of drugs into the realm of philosophy, individual dignity, and freedom for self-realiza- 
tion. Even though it is an angry book, containing much abuse of the medical profession, 
some of which is no doubt deserved, it is very much worth-while reading. 


Great Men—Psychoanalytic Studies. By Edward Hitschmann, M.D., with foreword by 
Ernest Jones, M.D. Price, $4.00. Pp. 278. International Universities Press, Inc., 
227 W. 13th St., New York 11, 1956. 

Dr. Hitschmann and Dr. Ernest Jones are the oldest living exponents of Freud's 
work. Hitschmann very early became interested in the nature of creative processes 
viewed from the psychoanalytic frame of reference. He brought to this method a high 
quality of scholarship and artistry. This is clearly pointed out in an excellent preface 
by Dr. Sydney Margolin. The great men studied by Hitschmann through the psycho- 
analytic method include Schopenhauer, Samuel Johnson, Boswell, and several others. 
His writings concerning great men, dating from about 1911 through 1951, have been 
translated into English and collected in this volume. The individual essays make fas- 
cinating reading, and, although one may decry the lack of data on which conclusions 
were made and the strictly psychoanalytic point of view, nevertheless, the total volume 
makes for fascinating and constructive reading. 


Centennial Papers. Saint Elizabeth’s Hospital, 1855-1955. Winfred Overholser, Editor. 
Price, $3.50. With 8 illustrations. Centennial Commission, St. Elizabeth’s Hospital, 
Nichols Ave., S.E., Washington, D. C., 1956. 

One hundred years of psychiatry in the United States are rolled before the reader’s 
eyes in this volume of papers. The total makes fascinating reading for the contemporary 
psychiatrist who is receptive to the story of the vicissitudes of his profession and the 
great men who worked under early and primitive circumstances. In this account special 
attention is given to William A. White, who was responsible for so many modern ad- 
vances, although all five of the past superintendents are thoroughly appreciated, including 
the present incumbent, Winfred Overholser. Additional papers include discussions of psy- 
chiatry in Spain, France, Germany, and England. Also there are informative discussions 
of various branches of modern psychiatry by recognized contemporary authorities. This 
is truly an instructive book, and one that should have an honored position in the psy~ 
chiatrist’s library. 


The Hostile Mind: The Sources and Consequences of Love and Hate. By Leon J. Saul, 
M.D., Professor of Clinical Psychiatry and Chief of the Section of Preventive 
Psychiatry, University of Pennsylvania School of Medicine; Psychiatric Consultant 
to Swarthmore College. Price, not given. Pp. 211. Random House, Inc., 457 Madison 
Ave., New York 22, 1956. 

The author addresses himself to the general public in the interests of presenting 
current psychiatric knowledge about the “central problem in human affairs’—hostility. 
In simple terms and literate style, this brief book achieves the goal of presenting much 
of the opinion arising from the ego and social psychology wings of the psychoanalytic 
flying machine. The central idea is straightforward: Hostility, the tendency to injure 
others, is a fundamental component in all psychopathology; make people emotionally 
mature, and the problems of criminality, antisocial political action, wars, and anything 
else which may be characterized as destructive of man will all tend to disappear. 

Part One, the Biological Orientation, defines hostility and traces the fight-flight reflex 
in animals and man. It is brief and general. Part Two is concerned with hostility as 
a disease. Here the central idea noted above is exposed. The flavor of this section of 
the book may be shown by mention of some of the authors mixed into it: Suttie; Adler; 
Ferenczi; the “Authoritarian Personality” folks, Freud (“Civilization and Its Dis- 
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contents”), A. Freud, and Burlingham, and the anthropologists Benedict and Mead. 
Clearly, psychopathology and its offspring, hostility, is a socially determined phenomenon 
in this book. Part Three is concerned with various manifestations of the handling of 
hostility: the antisocial; the private, or neurotic; the psychosomatic, and the sublimated, 
or social forms. These are described more fully, with case histories used to clinch the 
matter. Part Four handles hostility and everyday sorts of things, such as_ politics, 
religion, and happiness. (This is the weakest portion of the book. Neurosis has some- 
thing to do with one’s political beliefs, but it is far from the whole story.) Part Five, 
the climax, is titled “Cure and Prevention,” and it amounts to the plea for all of us to 
make parents bring up their children properly. 

Three points may be sufficient to illuminate the sorts of discontent an enlightened 
reader might feel. First, eclectics, if they are to maintain their position, must deny the 
crucial conflicts among the authors they lean upon, and these areas of theoretical conflict 
are always of major importance. While one may not wish to see partisan struggles 
thrown at the general public, nevertheless, the loose thinking that acts as if different 
psychologies are all describing reality in the same way is to be deplored. The author 
might well have turned out a superior product if he had developed the ramifications of 
his own theory of emotional maturity without calling upon so many diverse experts. 

Second, the psychological scientist must deny that the precepts of current religion 
and of psychology in general are as similar as the author would have his readers believe. 
The ethics of religion speaks of ways of behaving that are required regardless of the 
demands of the confronting situation. But psychological science, especially the socially 
oriented type, must deal with the appropriateness of the specific behavior to the demands 
of the moment—it must be field-oriented. The confusion and distortion in this realm 
are amply demonstrated in the final section. The author summarizes common abuses 
of child rearing by pairing such harmfuls as overprotection versus underprotection, 
training too early versus training too late, too high standards versus inadequate 
standards, etc. Each of these suggests the relativity of parental behavior to the readiness 
or requirements of the child. But several pages later he speaks of the golden mean of 
balance as a secure guide. The golden mean of protection may be appropriate for the 
average child, but it is by no means pertinent to the exceptional child, who may need 
much more or much less help. It must firmly be objected that the author equates piety 
with scientific knowledge. 

Third, the author fails to recognize the internal contradiction of his plea that man’s 
salvation rests upon a concerted attack upon the level of mental health of the parents 
and children today. Once more the author’s religious zeal springs forth. The point is 
much debated in the social sciences today, and no real conclusion has been reached, but 
the paradox must still be noted: If people, especially parents, were prepared psychologic- 
ally to receive and act upon advice and education relative to the handling of their chil- 
dren, they would also be well enough along the way to controlling their own hostilities 
and the problem would not exist. This is the bitter truth that World War I thrust 
upon the optimists who trusted to education for the end of all wars. Education is fine 
for those who wish it, but the people who need it most are also least capable of using it. 
As in the psychotherapeutic situation, in which the more neurotic the patient the more 
difficult it is to conduct the therapy, so too in society as a whole; the most hostile men 
are least receptive to suggestions for democratic cooperation. The goal we will all 
admit is human happiness; the means to this goal, however, must be more clearly under- 
stood if psychiatry wishes to contribute its total resources to the general welfare. The 
author has failed to do this, for he has not reckoned with the well-known resistance, 
which is as much found outside the analytic office as inside it. 

Psychiatry’s contribution to society will not be the one the author implicitly proposes, 
that psychiatry should lead the attack on the world’s problems. Rather, if it learns more 
modesty, psychiatry can cooperate with other social forces by helping us all to distin- 
guish between true solutions and solutions that arise primarily from personal distortions. 
By prescribing emotional maturity as a goal independently of the general strivings in 
our culture, the author inhibits such cooperation. 


The Legacy of Sigmund Freud. By Jacob A. Arlow, M.D. Price, $2.00. Pp. 96. Inter- 
national Universities Press, Inc., 227 W. 13th St., New York 11, 1956. 
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When a famous man dies, it seems to be common practice for a number of authors 
to rush to press with critical evaluations of the contributions of the man and his im- 
print on culture, society, science, history, and life. Now, one hundred years after the 
birth of Freud, and a very short seventeen years after his death, Arlow has written a 
small book about Freud that assiduously and with skill avoids the usual pitfall, namely, 
a complete evaluation at a time when it is impossible to make one because an insuffi- 
cient period has elapsed to let his work settle into its proper niche in the panorama of 
history. 

An outgrowth of the work of the Freud Centenary Committee of the American 
Psychoanalytic Association, Arlow’s monograph attempts to show us some measure of 
the genius of Freud, and to demonstrate some of the rich legacy he has left us, in the 
form of his discoveries, knowledge, and thinking. By selecting representative samplings 
of Freud’s work, by organizing them according to various interests and fields (such as 
biology, neurology, dreams, therapy, religion, mythology, aesthetics, anthropology, and 
sociology), and by presenting a number of ideas as they developed chronologically in 
Freud’s work and mind, Arlow has given us a simple and understandable appreciation 
of Freud, his efforts, the scope and breadth of his interests and areas of contribution, 
and the development of his thought. He has given us, in fact, a brief biography of 
Freud's thinking. 

Addressed to the general public, it is perhaps by virtue of its brevity too sketchy 
to be totally understood and appreciated, but it certainly will titillate the appetite of most 
to pursue the subject. As a book for those in any part of the field of mental health, 
this capsule of Freudian thought will be stimulating, create a heightened perspective, 
and increase our understanding of otherwise complex material. The putting of many 
early—and now abandoned—ideas into an historical perspective serves to clarify areas 
often seemingly contradictory. 

Written with great lucidity, and attractively published, it is a pleasure to read and 
to own. In his preface, Arlow hopes “that, from these pages, there will emerge an ap- 
preciation of the richness of Freud’s genius, the development of his thought, and the 
manifold implications of his thought to the science of psychoanalysis of which he was 
the founder and the principal developer.” In this he had succeeded well. 
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Asheville, North Carolina 
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RIVER CREST SANITARIUM 


NERVOUS, MENTAL, AND ALCOHOLIC PATIENTS 


Layman R. Harrison, M.D. Martin Dollin, M.D. 
Physician in Charge Clinical Director 
Russell N. Carrier, M.D. Arthur Gordon, M.D. Katherine C. Kindred 
Consultant in Psychotherapy Consultant in Medicine Administrator 


Approved for resident training in Psychiatry 


A private hospital for the care and treatment of nervous and mental dis- 
orders. All accepted types of treatment available. Individualized atten- 
tion to psychotherapy, insulin and electroshock therapy. 

A cottage maintained expressly for elderly women with problems of 
senility and continued care. We also have accommodations for men 
requiring continued care. 

River Crest is located in a beautifully wooded and landscaped park of 
about twelve acres, secluded but easily accessible by subway, bus or pri- 
vate car. 

Full cooperation with referring physicians, who will find it convenient to 
visit or participate in the treatment of their patients while at River Crest. 
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